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Introduction
This Engineering Doctorate project had the aim of developing and subsequendy applying 
sustainable development (SD) indicators. It was undertaken with Shell Global Solutions 
International and the Centre for Environmental Strategy at the University o f Surrey. The four-year 
project was based with the industrial sponsor, a research and technical services’ consultancy for the 
Shell Group.
This research develops a method to assess the environmental, social and economic effects o f the 
industry’s operation to provide information that allows the most responsible decisions to be made. 
The work focused on the operational level o f the business, which helped to move the focus o f SD 
to an area where roles and responsibilities are clear and ensure their vital issues are not lost.
Fundamental to all definitions of SD is its aim to improve environmental, social and economic 
impacts o f human activities. In addition, it works on inter and intragenerational equity, looking at 
the balance of these impacts within this generation and the next. This is difficult for a number of 
industries to understand and work towards because o f various factors, including the mix of 
scientific, philosophical, quantitative and qualitative goals. Industry must concentrate on improving 
the quality o f life now and in the future. This understanding will vary based on geography, culture 
and personal interpretation and the challenge is no greater than where business is conducted by 
exploiting non-renewable resources, such as the petroleum industry.
Central to the implementation o f sustainable measures within the Shell Group is the Sustainable 
Development Management Framework (SDMF)1. This research has found that it has limited 
inclusion in business processes due to the lack o f direction and confusion over certain concepts. It 
simply was not communicated in a way that made it meaningful at the operational level. This 
research has demonstrated through a number o f case studies that the intentions behind the SDMF 
can be successfully implemented.
1 The SDMF was one of the key tools to help staff understand how they could implement SD and integrate it into the planning and 
daily conduct of business activities. The framework consists of a series of 8 management processes (shown in Chapter 1), and for 
each of these processes, a number of questions, deliverables and suggested activities are discussed. These act as prompts for 
employees to implement SD into their business. The framework also emphasises the importance of engaging with stakeholders.
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Research areas
The first challenge that this research had to address was understanding exactly what was meant by 
the terms SD and sustainability (Vol. I: Ch. I2). SD is typically defined as meeting the needs of the present 
generation without compromising the ability of future generations to meet their own needs (WCED, 1987). While 
no single definition can claim universal agreement, this is the classic definition o f the term provided 
by the Brundtland Commission upon which nearly all other versions are based. The key point to 
note is that SD is a concept that emphasises the need to establish a balance between — and 
ultimately an integration o f — environmental, social and economic concerns. These issues cannot be 
treated as though they are mutually exclusive or in competition with one another. SD is more than 
an aggregation o f the important issues; it is also about the links that exist within a system. The 
meaning and application of SD should take place at a level where boundaries are clear, for example 
at the levels of companies, products, individual systems and processes. To guide the work 
associated with this research the definitions o f SD and sustainability applied here are:
Sustainable development (SD) embodies the principle that the petroleum industry must 
ensure the use and demise of oil reserves does not negatively affect people’s quality o f life, 
now or in the future. Sustainability requires all three aspects o f SD — and internal 
manifestations — to be achieved and sustained simultaneously.
The definitions have been chosen to reflect the basic principles of SD and sustainability through 
inclusion o f environmental, social and economic concerns and the relationship between the three. 
Internal manifestation refers to the non-material side o f life - the intuitive, emotional, creative and 
spiritual (Vol. I: Ch. 1). People’s values and the beliefs they hold are an important influence on 
people’s understanding and implementation o f SD and sustainability. Flexibility within the 
interpretation of SD and sustainability is vital because our needs are based on our circumstances, 
values and morals. Morals and values are not necessarily absolutes and can be difficult to define they 
will change depending on our experiences and so will our understanding o f SD and sustainability.
The next major area o f research was to understand exacdy what was meant by a sustainable business 
or organisation and whether it could apply to a petroleum industry (Vol. I: S. 1.2). Work identified 
the relevant pressures, benefits, operational levers3 and development o f tools to implement SD,
2 Vol. = volume; Ch. = chapter; S. = section
3 Issues that companies have addressed in their move towards sustainability.
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which, in turn, revealed that a number o f steps were fundamental if a business wanted to continue 
moving towards sustainability.
Oil and gas extraction is a non-renewable activity. To operate, the industry is depleting natural 
resources, which is a key issue in the debate about SD and sustainability. The finite nature o f oil 
raises concerns over the inter- and intra- generational4 access to these resources. It is vital for the 
industry that the resource extracted is exploited to the full and that every effort is made to develop 
alternative renewable energy sources. The need for oil will not disappear overnight, modem life 
depends on it and it also provides significant levels of revenue and taxes in a number of countries. 
Until a viable alternative to oil can be found the social and economic importance of oil ensures its 
use. The petroleum industry must maintain an awareness o f the current and emerging problems to 
ensure the environmental concerns are considered along with the social and economic ones. Only 
by measuring and communicating the SD principles given in the SDMF can the petroleum industry 
work with society and maximise acceptance levels o f the operations. The environmental, social and 
economic concerns must all be considered with a method of measurement to ensure progress is 
made in the right direction and stop the problem shifting from one concern to another.
This project has shown that SD indicators could be an ideal measure for collating, communicating 
and monitoring information on environmental, social and economic issues (Vol. I: S. 2.1). They will 
also have the flexibility for change as our values and understanding of SD and sustainability evolve. 
SD indicators must provide us with the ability to recognise the presence, or absence of, 
sustainability in the systems under our stewardship. They provide the feedback that will help 
decision-makers to understand the existence and links between environmental, social and economic 
concerns. By providing this information, SD indicators can counteract undue emphasis being 
placed on economic issues within industry. Indicators should be meaningful by accurately 
portraying what is happening to allow people to grasp the relevance to their own lives. An effective 
indicator methodology and framework had to be developed within this project to allow for a level 
of standardisation to be introduced (Vol. I: Ch. 4). This presents a major contribution to 
knowledge because previous indicators were not established in an organised fashion and there was 
limited opportunity to make comparisons between the sets produced. By using the methodology 
and framework produced in this research this issue has been addressed (Vol. I: S. 2.2).
4 Intergenerational equity entails leaving future generations an ecologically viable planet with abundant resources, 
while intragenerational equity entails distributing the environmental costs and benefits fairly among people living 
now.
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The development and application o f sustainable development (SD) indicators has been achieved 
through completion o f six case studies. The first case study was involvement with construction of a 
Liquefied Natural Gas (LNG) plant in Sakhalin, a southeastern island of Russia (Vol. II: Ch. 2; Vol. 
I: S. 6.2). Involvement with a plant from initiation was a good opportunity to have input in the 
decision-making processes and learn how the company could deal with social impacts that 
historically had been difficult to understand and measure. The work resulted in a number o f 
process indicators that focus on measuring social impacts o f a process site. They are particularly 
interesting because they were developed to reflect the needs o f those living in conditions considered 
as ‘beyond remote’.
The second case study also focused on social impacts but from the perspective of a product 
assessment of rapeseed methyl ester (RME) biodiesel (Vol. II: Ch.3; Vol. I; S. 6.3). The case study 
highlighted the importance of assessing environmental, social and economic impacts within a similar 
decision process rather than treating them as separate concerns. In addition, it showed how 
concerns regarding confidentiality, over-consultation, time and resources meant that the typical 
approach to social assessment through stakeholder engagement was not always ideal. The case 
study resulted in a number of social indicators that introduced the complexities o f measuring 
qualitative issues.
The third case study addressed the issue o f assessing environmental, social and economic concerns 
in a similar decision process. An environmentally-acceptable5 hydraulic fluid was compared to a 
mineral oil-based product (Vol. II: Ch. 4; Vol. I: S. 6.4). The work resulted in a sustainability 
assessment tool (Vol. I: S. 7.1) that provides information on two levels — a quick decision-making 
visual aid to suit the fast pace required by today’s managers and the more detailed level to allow for 
greater consideration. SD indicators are central to the tool. It was intended to provide 
environmental, social and economic information for decision-making. For the purposes o f testing 
the tool it was applied to nine product pairs during two case studies. The intention to date has been 
to use the tool to assist with rationalisation o f part o f Shell’s product portfolio through assessment 
of qualitative and quantitative data. They were refined during the fourth case study when the tool 
was applied to a selection o f products from the Swedish portfolio (Vol. II: Ch.5; Vol. I: S. 6.5).
5 Many manufacturers have developed hydraulic fluids that will have a reduced environmental impact in the event of a spill, and 
standards and specifications have been developed to define such a fluid. These products are referred to in the petroleum industry 
as “biodegradable’ or ‘environmentally-acceptable’ hydraulic fluids. Such products are characterised by having high biodegradability, 
a low environmental toxicity (‘ecotoxicity’) and typically contain a high proportion of renewable raw materials.
xvi
Executive summary
The development and application of sustainable development (SD) indicators
The work established that the tool was relevant for a range o f product categories. There are 
occasions where differences between the products are not immediately apparent. It was important 
to develop a tool that could be linked direcdy to the decision-making process. Comparing the 
sensitivity of the scores given for the indicators for environmental, social and economic impacts 
resulted in development of a decision support tool.
It was also important to see how the sustainability assessment tool compared to the traditional 
method of product analysis — the risk assessment matrix (RAM). The final case study used the 
Swedish products and compared the two methods of assessment (Vol. II: Ch. 6; Vol. I: S. 6.6). 
The outcome demonstrated the RAM provided a useful precursor to the sustainability assessment 
tool. It could act as a screening tool to prioritise the thousands o f products available to pinpoint 
application o f the sustainability assessment on products o f highest risk.
Key research findings
A project focusing on decision-making processes associated with sustainable development (SD) may 
seem difficult to undertake when considering the context o f the industry. The very nature o f the 
business is removing non-renewable resources for today’s use resulting in their loss for future 
generations. However, work on SD and consideration of its place within industry has demonstrated 
that even a company that exploits resources can still move towards sustainability. It can be achieved 
in two ways. Firstly, maximum benefit must be gained from the resources used today. Secondly, 
solutions must be developed so future generations can enjoy similar benefits (Vol.I: Section 
1.1.1.2).
The petroleum industry at present focuses on lagging, quantitative indicators (Vol.I: Section 3.4). 
The leading6 indicators are missing that help show what the future holds. Elghali (2002) highlighted 
that individuals — like product managers of petroleum products — are likely to rely upon their 
worldviews to assist in their decisions where there may be a level o f uncertainty in the information 
used (Vol.I: Section 1.2.2). Broad agreement exists on two approaches that address many of the 
moral issues that confront people: deontological and teleological perspectives. In terms o f SD, 
teleological theories allow a trade-off between different dimensions o f SD as long as sustainability 
continues to be the ultimate goal. In contrast, deontological theories argue that environmental, 
social and economic dimensions o f SD are distinct and cannot be traded-off against each other.
6 Leading and lagging indicators are explained in more detail in Vol. I: S. 2.3.1.
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In the petroleum industry, the teleological perspective currendy prevails with emphasis on the 
benefits the industry brings to society working to balance the environmental harm. In future, it 
must strive to treat the environment, society and economy as equal and so move towards 
deontological operation. Industry has traditionally focused on a need to maximise profit. However, 
work on SD means this cannot occur as a sole priority. It must be achieved with consideration of 
environmental and social consequences. Indicators are ideal to look towards the future and 
demonstrate whether industry is on the right path (Vol.I: Section 2.3).
There are significant rewards available for those who recognise the pressures and benefits o f change 
(Vol. I; Section 1.2) towards sustainability and work on the operational levers (Vol. I; Section 
1.2.4) required for progress. Strong management commitment to change is vital. However, that 
commitment must be cascaded down to the lower levels o f the organisation through business 
processes, including monitoring, targets and communication. The lack of tools available at the 
lower levels of an organisation (Vol. I; Section 1.2) was addressed by this research with selection 
and communication o f SD indicators. This allows commitments to SD to be effectively monitored 
and communicated to allow industry’s approach to SD avoid becoming just a PR exercise.
SD indicators provide concentrated, quantitative, qualitative, comparable and flexible information 
that would otherwise require a significant amount o f data. There are different types o f indicators 
including prescriptive, descriptive, leading and lagging. An indicator set should have a mix o f types 
to ensure the full range of data can be reflected in the assessment (Vol. I: Ch.2).
Any indicator development must bear in mind who needs to understand the information. The act 
o f deciding what and how to count involves making value judgements that must be explained. This 
is not just a question o f quantities with indicators looking at how many cars will need fuelling in the 
future. There must also be consideration o f quality. For example, how will people feel about using 
petroleum products in the future? Based on the definitions of SD and sustainability a number o f 
specific issues, which can be measured by the industry, can be proposed. Measurement o f the level 
of renewable material, ease of customer use, technical performance and price o f the product are all 
important.
Indicators cannot tell us everything about the system in question; they provide the ‘map not the 
territory’. Qualitative information has been used to support the indicators wherever necessary to 
ensure meaningful measures can be produced for all relevant environmental, social and economic 
issues. However it is acknowledged that there could be gaps in the indicators selected, particularly
Executive summary
The development and application of sustainable development (SD) indicators
as key issues change and emerge over time, which is why it is important to revisit the indicators and 
assessments.
The sustainability assessment tool is a useful means for assessing the decision-making processes 
associated with SD. However, it must be noted that it does have its limitations. Grouping 
environmental, social and economic information together could mean that some of the complexity 
of the data is lost through the aggregation process. There is also an uneven number o f 
environmental, social and economic indicators as mentioned previously. The indicators were 
selected to communicate the key issues rather than enforcing a prescribed number for each section. 
Therefore, it is possible that improvements made in the economic impact — the section with the 
fewest indicators — could lead to significant change when compared to improvement in 
environmental performance, which has the greatest number of indicators. The detail between the 
aggregated figures must be available to help reduce this risk o f misinformation.
The influence o f stakeholders on the sustainability assessment tool should not be under-estimated. 
The rankings will change depending on the location. For example, Scandinavian countries are more 
concerned with environmental impacts than developing countries where economics are the driving 
force. N ot all o f the indicators are of equal importance to all stakeholders. For instance, customers 
are most interested in cost, performance and convenience, the company is more interested in the 
profit indicator and the public would be concerned mostly about effects on society’s health, impact 
on water7 and waste to landfill.
The decision support tool allows the sensitivity o f the rankings used in the product comparison to 
be assessed. The work demonstrated that economic indicators are often the deciding factor 
between products. To be successful and sustainable means that environmental and/or social 
' advantages must not be accompanied by increased price.
The product indicators will be revisited in the future to test whether they have continuing 
applicability. Work will also involve making the indicators more specific. This project has provided 
a useful introduction to how sustainability assessment can be incorporated at the operational level. 
The development of the indicators has been as important as the indicators themselves with lower 
levels of the organisation being exposed to methods o f sustainability measurement that previously 
were not considered. It has provided a new perspective for industry to view environmental, social
7 Impact on water - as described in Chapter 5 - refers to amount required and impact if spilt.
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and economic considerations as opportunities to improve, rather than simply aspects or risks to be 
managed.
Ongoing and future work
The information provided through the use of the sustainability assessment and decision support 
tools has been communicated back to the global product managers. It has provided a number o f 
conclusions where certain products are clearly preferable. It is also helping to tailor the product 
offerings to certain markets with the hope of replacing those products that are less sustainable. 
There is a slow pace of action on the information provided by the tools, which is disappointing 
particularly where evidence for product replacement is clear. However, it is likely this is occurring 
because o f the time required to make the transition to integrate SD within the decision-making 
process and not treat it as a PR concern.
Encouragingly, work is continuing on the sustainability assessment tool. Following 
recommendations on the analysis o f the Swedish portfolio, funding was secured for 2004 from the 
Shell Global Lubricants business. By using a risk assessment matrix as a screening tool and 
following with a sustainability assessment o f the high risk products, more than 2000 products will 
be investigated to see what rationalising of the product portfolio can be undertaken to move 
towards a more sustainable company. Work is also ongoing to turn the matrix into an online tool 
and increase its accessibility to other sectors o f the Shell Group, including Fuels, Aviation, Bitumen 
and LPG. In 2005 consideration will be given to external application because, through simple 
adjustment o f the indicators, the tool can apply to a wide range of circumstances and businesses.
Previous research has been performed with respect to SD indicators, but there are no known 
projects that describe a method for creatinp- indicators that cover the full range o f issues that face 
the petroleum industry. Having an example to work from may help to facilitate the learning 
process in other industry sectors and also improve existing methodologies.
Concluding remarks
For the engineer, creating sustainable systems involves making decisions based on multiple 
dimensions: technology, ecology, economics and socio-cultural, including ethics and using tools and 
applications to implement those decisions.
xx
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This project has resulted in a sustainability tool designed to reflect those dimensions through careful 
selection and use of sftsfrunahlp. developmt^MSIT) indicators. It has been designed to apply to 
petroleum products but simple adjustment could make it useful to a variety o f applications. 
Businesses need the ability to assess the wider implications o f decisions. It is a decision-making tool 
that allows the decision-makers to be flexible and able to modify their approaches according to 
changes in the environment, society and economy. This is important because actions that 
contribute to sustainability today, whether in perception or reality, may be deemed detrimental 
tomorrow if the context has changed.
The research has shown a great deal o f management commitment to SD but this has not moved 
very far into the operations of the business. The measures that are currently in use tend to focus on 
legal compliance and lack the long-term vision that is so important to SD. There is a danger o f 
companies being portrayed as ‘all talk and no action’ if there are not meaningful measures that 
demonstrate their involvement with the three concerns. The local impacts must be considered in a 
measurement process, not just corporate impacts. A method of measurement that can be used 
internally and externally and feed into the top-level measures is a key contribution to knowledge. 
Therefore, this project focused on developing indicators that can be used in relation to products 
and processes, but also correspond to the categories o f investigation used within corporate 
measures. Application o f the indicators has proved the importance o f the values and perceptions 
that exist within society and shown they are a fundamental aspect to development o f a sustainable 
measure. The indicators have provided a useful decision-making tool for the petroleum industry in 
terms o f rationalising products and looking towards the future o f the industry’s survival.
xxi
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I n t r o d u c t i o n
In 1987, the Bmndtland Report put forward the general concept of sustainable development (SD) 
that has become widely accepted. It described SD as development that “meets the needs of the present 
without compromising the ability of future generations to meet their own needs" (WCED, 1987:43). Numerous 
attempts have been made to understand and implement this definition8. Fundamental to all 
explanations about SD is that it aims to balance environmental, social and economic impacts.
One of the most prominent activities was the development o f Agenda 21 as part of the Earth 
Summit in 1992. It was significant as a global action plan and provided a useful starting point for 
many government, community and industry-based projects. Sustainability projects have since been 
initiated at national, regional and local government levels all over the world. Many industries have 
also recognised the value in pursuing sustainable development with companies, such as the Body 
Shop, Bristol-Myers Squibb, Volvo and Sony, taking definitive actions in the areas o f product 
stewardship and environmental protection9.
The petroleum industry has also been making progress. The impact o f the Brent Spar incident 
showed that the industry could not continue without a change in attitude. Shell had taken the most 
environmentally acceptable decision to sink the disused platform in the North Sea. However, the 
decision was contested largely due to Shell failing to communicate its actions effectively. The 
company also failed to deal effectively with strong opposition from Greenpeace. The result was 
public boycotting of Shell’s service stations that demonstrated the traditional top-down approach to 
decision-making was no longer acceptable (Lofstedt and Frewer, 1998:250). The people involved 
from Shell were scientists and engineers who considered issues in a technocratic manner and failed 
to offer information that meant something to a wider audience. Greenpeace communicated its 
feelings more effectively and so received public support. Shell failed to appreciate the full 
ramifications o f the issue, including society’s perceptions (Harding, 1998). Shell may have decided 
on the best environmental outcome but failing to take society’s concerns into account had serious 
repercussions on the business. The forced Shell to realise that their decision-making processes had 
to change to take into account the environmental, social and economic impacts. In other words, 
the decisions had to work towards SD.
8 Explained in more depth in Chapter 2
9 The concept of a sustainable organisation is explored in detail in Chapter 3
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In the wake o f Brent Spar, Shell launched a number o f initiatives. It founded a SD group in the 
corporate centre tasked with producing the Shell Report and offering guidance to manage the 
contribution to SD. The Shell Report is an annual publication that includes information on the 
environmental, social and economic impacts of business operation. The question remains as to 
whether having SD operations based and principally focused within the corporate centre o f an 
organisation is dealing adequately with the issues10. Industry needs to interact with society to 
understand the underlying concerns and fears. It is a strategy that many non-govemment 
organisations, such as Greenpeace, have successfully achieved and was a major failing o f Shell 
during the Brent Spar incident. This will help to understand what environmental, social and 
economic issues carry the greatest weight.
The petroleum industry has become involved with SD issues at a number of levels from actively 
participating in the World Business Council for Sustainable Development (WBCSD) to identifying 
effective strategies for working towards SD at a company level. Decisions made by the petroleum 
industry will have repercussions for many generations. The loss o f valuable non-renewable 
resources and high emission levels will affect our environment. Society will also be affected by the 
loss o f products that have become an integral part of our lives. The economy will change, jobs will 
be lost and there will be far-reaching implications for business. It is, therefore, essential that 
information is available to evaluate any decisions made on the basis of the three interconnected 
categories o f environment, society and economy (GRI, 2000).
The Engineering Doctorate project was undertaken with the Centre for Environmental Strategy at 
the University o f Surrey and Shell Global Solutions International. The four-year project was based 
with the industrial sponsor. Professor Roland Clift and D r Walter Wehrmeyer were the academic 
supervisors. Work was undertaken from 1999 to 2003. This thesis includes both research project 
documentation and supporting documentation such as six-monthly progress reports.
f^y\cL\y\ %
The portfolio has been arranged into three volumes to assist in its exploration. Volume I contains 
the executive summary and main argument o f the thesis that is separated into eight chapters. The 
project concentrated on discovering an effective method of assessing a number of decisions within 
the context of SD. It reconciled existing conceptual SD indicators to meet the need for practical 
use in industry and culminated in the development o f a tool that concluded quantitative and 
qualitative assessment.
10 Explained in more detail in Section 4.7
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Volume II includes the data on the case studies that are summarised in Chapter 7 o f Volume I. 
Finally, Volume III includes the journal and conference papers with the supporting documents 
from completing the thesis.
Research objectives
The development of SD indicators requires a systematic approach that incorporates the 
complexities o f dealing with a company that is based on an unsustainable resource. A number of 
key issues have to be addressed:
1. An understanding o f what sustainable development means (Chapter 1: Section 1.2);
2. An understanding o f what comprises a sustainable business (Chapter 1: Section 1.3);
3. Methods o f measuring sustainable development (Chapter 2);
4. Development o f an effective indicator framework (Chapter 4);
5. Identification of relevant indicators or the industry at a product and process level (Chapter
5);
6. Development o f a tool to apply the indicators (Chapter 7).
Indicated in the brackets are the areas where these issues have been addressed within the portfolio. 
Two volumes have been written. Volume I explores the intricacies of the project work; the other 
focuses on project development. It is not necessary to read all sections in Volume II.
Benefits to the petroleum industry
The primary benefit o f the project was to provide a method and set o f indicators for the industry to 
effectively measure and manage its impacts. The project created a framework for understanding 
SD and developed effective indicators that had previously been unavailable particularly at the level 
o f products and processes. Attention needs to be placed at the operational level o f a business to 
ensure the finer details o f working towards SD are being applied; otherwise it can simply amount to 
a public relations campaign. The project provides practical application o f the policies and 
principles developed, in association with the need for SD.
The learning processes from the development o f the indicators are just as important as the 
indicators themselves (Farrell and Hart, 1998). Implementing the process helped to raise awareness
xxiv
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regarding SD within the company. Such education is critical because ultimately the success or 
failure of the SD concept rests with those who will apply its principles on a day-to-day basis. Other 
benefits include:
•  Helping to link sustainability issues with other initiatives in the company;
•  Providing a new perspective for industry to view environmental, social and economic 
considerations as opportunities to improve, rather than simply aspects or risks to be managed;
•  Demonstrating the company’s commitment to manage all relevant risks and effectively identify 
new opportunities;
•  Enhancing accountability to stakeholders through provision of greater transparency on 
sustainability issues;
• Improving stakeholder relations by providing the opportunity to engage with interested 
individuals in a structured manner.
Contribution to academic knowledge base
Previous research has been performed with respect to SD indicators, but there are no known 
projects that describe the method for creating indicators, which cover the full range o f issues that 
face the petroleum industry. Having an example to work from may help facilitate the learning 
process in other industry sectors and also improve existing methodologies.
The project has demonstrated how qualitative information can be measured with the effective use 
of social indicators, which present the most difficult aspect o f assessments. It has resulted in a 
framework to compare products and their sustainability. Focus on the details o f a company’s 
operation, the products and processes, has been omitted from previous indicator work. The 
academic contribution o f this project is centred on the assessment o f impacts at a local level. The 
project has particular value in encompassing SD into the grassroots’ operation o f a company rather 
than being left as an ‘add-on’ to public relations exercises or remaining the responsibility of 
corporate centres.
xxv
C h a p t e r  One
UNDERSTANDING SUSTAINABLE 
DEVELOPMENT (SD) AND SUSTAINABILITY
Chapter One
1.1 The meaning o f sustainable development (SD) and sustainability
1 .1  T h e  m e a n i n g  o f  s u s t a i n a b l e  d e v e l o p m e n t  ( S D ) a n d
s u s t a i n a b i l i t y
“Business and industry, including transnational corporations, should be encouraged to establish world-wide 
corporate policies on sustainable development, arrange for environmentally sound technologies to be available to 
affiliates owned substantially by their parent company... ” (Article 30 (22) o f Agenda 21)
Agenda 21 has encouraged businesses to incorporate sustainable development (SD) into their 
working practices but it is fundamental that they understand its meaning. This is an issue that has 
been explored in a number of ways in the literature. SD has been likened to concepts such as 
democracy, liberty and equality, which have all taken considerable time to evolve (Bennett and 
James, 1999).
‘Sustainable development’ and ‘sustainability’ are often used interchangeably when in fact they 
mean very different things. Reid (1995) attempted to explain the terms by saying that ‘sustainable 
development’ usually referred to the process o f developing in a sustainable way and also to the goal 
of that process. ‘Sustainability’, he said, referred to the concept o f SD and also a state o f a 
sustainable resource use and a state in which the goals of SD have been achieved. This attempt to 
define the terms helped to introduce the concepts but differences between the terms remained 
unclear. The general points behind the definition of both terms are well presented through the use 
of a Venn diagram as shown in Figure 1.1.
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1.1 The meaning o f sustainable development (SD) and sustainability
Figure 1.1: Sustainable development and sustainability (adapted from Clift, 1995)
Sustainability is ________
achieved when all
three constraints are Comm unication ^ x .
achieved \
simultaneously (the v  x.
centre of the Venn /  X  \
diagram) /  x ,  /  \  \
/  \  /  Environm ental \  \
\  1 Econom ic 1 j Social /
\  x .  /  Communication must occur
between all three
constraints to ensure a
^ b a l a n c e  is achieved. The
x ^ ^  Com m unication process of working towards
the balance is sustainable
development.
All three constraints are dependent on each other for survival
Each lobe in Figure 1.1 represents a constraint o f sustainability and the central point where all lobes 
overlap shows where it is achieved. The transition that is made towards the central point is the 
process o f SD (Cowell et al, 1999). Figure 1.1 has been adapted from its original form by including 
the outer circle that denotes communication. This is a benefit rather than a constraint to SD. To 
accomplish sustainability and achieve all three aspects simultaneously, a level o f communication 
must be maintained.
1.1.1 Defining sustainable development (SD)
The most commonly cited definition o f sustainable development is:
“Development that meets the needs of the present generation without compromising the ability of future generations
to meet their own needs” (WCED, 1987:43)
A number of authors have noted that this definition remains abstract and difficult to operationalise 
(e.g. Bennett and James, 1999; Warhurst, 2001; Veleva and Ellenbecker, 2000). Reid (1995) argued
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that the Brundtland definition offered no hint of what SD involved in practice, what commitment 
it required and what the cost would be. He said that the statement presented itself more as a moral 
principle than a definition.
There is currently a move away from general definitions as SD evolves from theory and vision to 
operational reality and solutions. The task of definition must fall to those who work on the subject: 
the government, communities and businesses.
In fact, SD has attracted groups with very different interests. The critics highlighted by Costanza 
and Patten (1995) argued the concept was meaningless because it could not be adequately defined. 
Many found it difficult to understand that a universal definition for the phrase was unimportant. It 
is more important for each sector o f society to consider what the term means to them. Sustainable 
development as a concept is fluid, changing over time in response to increased information and 
society’s evolving principles (IISD, 1992; Hardi et al, 1997). Despite the difference in 
interpretation, two common themes in SD definitions should be observed.
/. /. 1.1 Focusing on the three constraints of sustainable development (SD): the environment. society and economy
The fundamental idea behind SD is that progress in moving towards meeting one constraint should 
not have a detrimental effect on the others, as demonstrated by the Venn diagram in Figure 1.1. 
This is also referred to as competing objectives o f SD1. For example, an environmentally-friendly 
fuel may be developed but increased price will mean it is less acceptable in terms o f society and the 
economy. There is also evidence of dangerous chemicals, such as paraffin, being distributed in 
developing countries for storage in consumer containers that were originally plastic drink bottles. 
The reuse of containers benefits the environment and economy, but the danger to individuals, 
particularly children who might drink it, makes it socially unsustainable.
Emphasis on one constraint over another can also be seen in definitions, particularly when 
considering the social and environmental aspects. For example, Bossel (1999) emphasises the social 
perspective by stating it is “ ...the kind of human activity that nourishes and perpetuates the 
historical fulfilment o f the whole community of life on Earth.”
1 Refer to Farrell and Hart (1998) where this is explored in more detail
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Maiteny (2000) pointed out the important fact that interpretation o f SD tended to be an egocentric 
pursuit Each member o f society has his or her own set of values, beliefs and morals that influence 
his or her interpretation. Psychologists such as Maslow (1954) proposed the hierarchy o f needs for 
individuals in society. People will have different needs, and interpretations o f SD, depending on 
their current quality o f life and this will change as situations alter. Interpretations o f SD reflect a 
certain point in time. The definitions we develop must be flexible to allow for this. They must 
incorporate all three aspects of SD, to ensure progress in one is not detrimental to another.
1.1.1.2 Consideration of inter and intra generational equity
The principles o f inter- and intragenerational equity relate to justice and fairness when considering 
the environment and development. The principle o f intergenerational equity reflects the view that 
as members o f the present generation, we hold the earth in trust for future generations and 
therefore we should not preclude the options of future generations (WCED, 1987). This is the area 
that presents the most difficulty for many companies, including the petroleum industry. Solutions 
must be identified to ensure that the children o f tomorrow can enjoy similar benefits despite the 
fact that the original resources may have gone. An example o f this is a company’s use o f non­
renewable materials for financial gain. However, a company that is exploiting resources can still 
move towards sustainability. They can achieve it in two ways. Firstly, maximum benefit must be 
gained from the resources used today and solutions must be developed for the future to enjoy 
similar benefits. Secondly, the industry must obtain maximum energy from the resources used 
today whilst investing in alternatives for tomorrow.
The principle of intragenerational equity refers to the obligation to take into account the needs o f 
other users (other members o f society), especially regarding distribution o f the benefits of 
development. For example, developing countries should have similar opportunities for economic 
development that are enjoyed by the developed countries. However, this cannot occur to the 
detriment of natural resources, which have traditionally been exploited for financial gain.
1.1.2 Defining sustainability
The basic idea o f sustainability is quite straightforward: a sustainable system is one that survives or persists 
(Costanza and Patten, 1995; Sutton, 2001). Sustainability comes from the Latin word sustinere, 
meaning to hold up from below, or support (Sutton, 2000). A great deal o f attention has focused
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on defining this term and this simple statement is ideal to allow for the needed flexibility and retain 
a long-term objective.
Schaller (1993) believes that sustainability is like truth and justice - concepts not readily captured in 
concise definitions. We all want truth and justice, but what these mean can also vary greatly from 
individual to individual and between societies.
Bell and Morse (1999) point out that publications bemoan the broad term and lack of consensus; 
this is then typically followed by the authors’ own preferred definition, which in turn adds to the 
lack of consensus. They argue that a cynical perspective would believe the resulting flexibility for 
the term’s interpretation has allowed the concept to attain the heights it has.
If  personal interpretations can be applied then all definitions remain fashionable and mainstream 
and this may strengthen their popularity. In a less cynical - and preferable - perspective, the 
flexibility can also be a great strength in a diverse world (Cowell et al, 1999).
People are affected by the environmental, social and economic conditions in which they live. 
Having a single definition that attempts to apply to all could be both impractical and dangerous. As 
an example, priorities and values between developed and developing countries differ greatly.
A common mistake is to believe that sustainability is about the integration o f environmental, social 
and economic issues. Important though these are, they are largely only the external manifestations 
of sustainability. It is also about the non-material side o f life - the intuitive, emotional, creative and 
spiritual (Fricker, 1998).
Flexibility within the interpretation o f sustainability is vital because our needs are based on our 
circumstances, values and morals. Morals and values are not necessarily absolutes and can be 
difficult to define (Fricker, 1998). Values are qualities we absorb from our experiences.
Sustainability is fundamentally about maintaining valued things. These values will change as our 
circumstances and experiences do. Therefore, it is important that any definition o f sustainability 
retains a flexibility to allow for these value changes.
The contention when dealing with sustainability should not focus on definition whether it is weak 
or strong sustainability (see Bell and Morse, 1999) or looks at competing objectives or critical limits 
(Farrell and Hart, 1995). Attention should be placed on predicting what will last, and achieving
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consensus on what we want to last. The prolific numbers of specific definitions are often more 
akin to predictions of actions taken today that one hopes will lead to sustainability. Like all 
predictions they are uncertain (Costanza and Patten, 1995).
This project has selected a simple definition o f sustainability that provides flexibility and unlimited 
time and space boundaries (see Section 1.4). Attention is placed more on sustainable development 
and its definition and measurement for the move towards the concept o f ‘sustainability’ whatever 
that might be. The end result - sustainability - is important but the journey - sustainable 
development - is vital to make sure progress is made at the right pace and direction.
7
Chapter One
1.2 Requirements of a sustainable organisation
1 .2  R e q u i r e m e n t s  o f  a s u s t a i n a b l e  o r g a n i s a t i o n
Veleva and Ellenbecker (2001) highlighted that business is a major player in promoting sustainable 
development (SD), yet firms still find the concept o f SD difficult to work with. Many companies 
still do not understand it well and are unaware o f its meaning for business. Very few companies 
have explored what the term means specifically to their operations. They typically consider it an 
‘extension o f environmental management’. For a company to be truly successful and maintain a 
long-term viability this restricted view of SD and sustainability is no longer adequate.
To date, organisations have often focused on the sustainability of business and overlooked the business 
of sustainability. This chapter explores how SD is changing the value system of business and how 
that impacts on people’s perception. It also identifies the benefits from work on SD and analyses 
how businesses o f today are working towards sustainability.
1.2.1. The pressures for change
Internal and external forces help to ensure industries and their individual companies begin moving 
towards sustainability. It is important to recognise and understand what they are because they are 
the main reasons for change. Work on the petroleum industry has identified a number o f pressures 
for change, they are:
•  Competition: an internal pressure that reflects how financially beneficial changes in a company 
will convince others to follow. Companies operating in the same marketplace will often focus 
on what others find beneficial.
•  Shareholders: provide an internal pressure on industry because they give money that ensures 
financial survival. One example o f this was in 1997 when more than ten per cent o f Shell 
investors voted in favour o f a shareholder resolution that called on the company to improve its 
corporate responsibility and SD policies2.
• Employees: an internal pressure that exists because it is difficult to find people who are willing 
to work for unethical or unjust companies. In order to attract and retain the best employees a 
company must recognise the importance placed on SD initiatives.
2 For more information see http://www.pirc.co.uk/shellmav.htm [accessed 04/02/00]
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•  Internal regulation: corporate centres develop laws and guidance internally. When internal 
regulation is ignored or not effectively communicated it results in disjointed and unprofessional 
operations.
•  External regulation: laws and guidance developed externally by government organisations, 
such as the Environment Agency. There are also joint forums where government and industry 
look proactively at setting regulation. A company that fails to meet external law will experience 
‘licence to operate’ problems that will affect business survival. Failure to consider and internal 
and external regulation will result in deterioration of public perception of the company.
•  Consumers: any company needs the external pressure o f consumers to purchase its products 
or services. I f  they do not meet the needs o f consumers, the company will fail.
• Community: company operations often occur on sites near residential communities and other 
businesses. I f  operation is unsuitable these external pressures can make it difficult for a 
company to retain its licence to operate. They can also work on stopping any further expansion 
of a process site.
All pressures have some degree o f environmental, social and economic concern. Industry must 
recognise these issues and act to ensure the majority of needs are met in the most effective way. 
Each pressure will place a different value on a company’s operation.
1.2.2 Values o f business
Many business decisions are ethical and involve ‘values’. They are based on understanding what 
ought to be done; what is ‘right’ and what is ‘wrong’. A purely economic perspective pursues 
profit-maximising objectives; the belief is that once they are achieved the social and larger 
economic interests o f all will be served. This is part o f the neo-classical economic paradigm with 
the belief that businesses focus on interests that maximise profit and by doing so they impact on 
wider social issues. Firms, therefore, have a social responsibility that implies business imposes 
values upon society through their economic activities.
This project has identified a number of problems of viewing values from that perspective, many of 
which were highlighted by the Brent Spar incident. Shell had thought it could impose its decision 
and values upon society but it found society could also affect the business if it thought 
unfavourable decisions had been made. This project has observed a preferable viewpoint that the 
consumer - and hence society — imposes their values on companies by its purchasing powers. I f
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consumer values are guiding today’s businesses and the treatment o f SD and sustainability, it is 
important to understand how society derives those values.
Broad agreement exists on two approaches that address many of the moral issues that confront 
people: deontological and teleological perspectives. Deontological theory in its fundamental form 
is about making value judgements in complete separation from the consequences o f such 
judgements. The most significant thing to understand about deontological moral systems is that 
their principles are completely separated from any consequences such principles might have. 
Therefore, if you have a moral duty to lie, then lying is always right — even if that results in harm to 
others. In contrast, teleological theory bases the rightness o f actions, or the moral value of 
individual traits, on the ends or goals they promote or bring about.
In terms o f SD, teleological theories allow a trade-off between different dimensions o f SD, as long 
as SD overall is achieved. In contrast, deontological theories argue that environmental, social and 
economic dimensions o f SD are distinct and cannot be traded-off against each other.
1.2.2.1 Teleological (conseauentialist) ethics
These are moral judgements based on thinking through the consequences o f our actions and doing 
what, in the end, we believe will bring about the greater good. There are two theories: ethical 
egoism and utilitarianism.
Egoism, or self-interest perspective, assumes that individuals and businesses operate by a rational 
calculation o f their own interests. To a business, therefore, that would mean maximising profit 
(economic value) was paramount3. That can be viewed as business’ traditional approach to making 
decisions.
Utilitarianism takes the view that what we do should be determined by the consequences o f what 
we do. When a decision adversely affects the greatest number o f people involved it is ‘wrong’. The 
view proposes that individuals should sacrifice their personal interests when they do not serve the 
general welfare. However, modem society is increasingly focusing on an individual’s rights and
3 The egoism ethics framework is explained within work by Milton Friedman (1962).
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needs. The idea that people and business today should sacrifice themselves for others is difficult to 
accept in our present thinking.
1.2.2.2 Deontological ethics
This is sometimes simply stated as “Do unto others as you would have them do unto you”. The 
theory is based on the work o f philosopher Immanuel Kant’s early 19th century writings. He 
believed in doing what was ‘right’, which came from an idealised notion o f what a better world 
should be. The duty to make this a better world is something society takes upon itself. The test o f 
what is ‘right’ would be: is this principle something that would apply to everyone? Kant rejected 
the traditional theories of morality (consequentialist) and argued that moral actions were based on a 
supreme principle o f morality, which is objective, rational and freely chosen. He stated that for the 
good of society we had to act on our own moral duty, not according to our feelings. It implied that 
everyone should act in a similar way because, without a right ethical system, society would be lost.
1.2.2.3. The values of SD
The fact that the petroleum industry’s processes are damaging the environment is inescapable. 
However, as mentioned previously, modem life is dependent upon it and so environmental 
concerns are being traded against the social and economic - a teleological perspective is taken. The 
justification for the existence o f the petroleum industry is that despite its obvious unsustainable 
nature in the present, it could adapt to provide sustainable energy in the future.
It must be noted however that it is not possible to state that a certain ethical framework is 
applicable to the whole o f society or business. The ethics behind business today is difficult to place 
within such traditional frameworks. For example, businesses such as Nike employ children to 
produce products that the western world wants to buy. Based on utilitarianism the high number o f 
people in the West using the product outweighed the number o f children doing the work, so this 
made the decision to continue producing in this manner, correct. In terms o f deontological ethics 
the impact on the children working means this is not something that would be applied in all 
cultures, so it should be stopped. Nike acts against this ethic and continues to be profitable. It 
operates within the utilitarian framework but this brings hardship to a number of people. Business 
has traditionally followed the egoism framework with its need to maximise profit. However, work
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on SD requires a business to achieve profit, but perhaps not to a maximum but with consideration 
o f environmental and social consequences.
1.2.3. The benefits of change
The move towards sustainability has been increasing for more than twenty years. Organisations 
must become proactive and help to lead the way, or risk being swallowed in a reactive, heavily 
legislated and adverse business environment (Forrest, 1995). There are benefits to be gained by 
moving towards sustainability and companies with the vision to help shape the future will have a 
greater chance of recognising opportunities than those who only react to changes. These 
opportunities are sometimes referred to as value creation levers. Hedstrom et al (2000) is a rare 
example of identifying exactly what the benefits to change can be. They composed four types of 
levers for business and said:
“Engaging with sustainable development is not about enhancing the return from existing best practices in 
management, but about driving companies toward radical new sources of value creation. ”
1.2.3.1 Option creation
This is the first benefit o f change identified by Hedstrom et al (2000). To a business this means 
finding new markets, securing and enhancing the licence to operate. It focuses on building an 
organisation that innovates and leams rather than one that remains overly attached to certain 
materials, products or services. Methods for achieving option creation are holistic SD field 
development packages, creative contracts and extension of the value chain. Having option creation 
refers to the company having a flexibility to deal with changing circumstances and conditions to 
ensure long-term survival and become a learning organisation as described by De Geus (1999).
1.2.3.2 Cost leverage
This refers to the ability o f a business to improve its profits by working towards sustainability. This 
is the lever that presents the most interest to businesses because it deals with profit. However, the 
cost savings that result from SD are often difficult to pinpoint accurately because they are usually 
speculative. It is important that areas where savings, including speculative savings, have been made
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are identified and communicated to strengthen the case for other business areas to consider moves 
towards sustainability.
Efficiency within a business may create economic value but more may be possible through 
partnerships between enterprises. This benefit will be more difficult to realise because companies 
are still reluctant to share information. If  they did, and coordinated supply, demand and waste 
reduction initiatives, even greater cost savings could occur. One example would be a typical 
chemical product. The business that produces the chemical could decide to develop an alternative 
that is more environmentally friendly, which could result in increased sales and provide cost 
leverage for that company. However, if they also worked along the supply chain and looked at 
reducing the level o f packaging required to transport the product, an even greater saving could be 
achieved for many businesses.
1.2.3.3 Stakeholder preference
A stakeholder is “ ... any group or individual who can affect or is affected by the achievement of the organisation’s 
objectives’ (Freeman, 1984, p.46). Typical stakeholders include groups such as government 
organisations, local communities, suppliers and customers. The dominant group in terms o f 
stakeholder preferences and their effect on a business would be the latter. Customers like the idea 
of products that reduce environmental impact or are made under decent working conditions, but 
few will pay extra. By integrating sustainable values in products and services a company is striving 
to reinforce brand appeal and generate customer loyalty. Identifying the sustainable value is the 
main reason why this lever is most difficult for companies to understand and measure. It requires 
assessment of qualitative issues that include aspects such as how people perceive risks and their 
trust in an organisation. The issues are difficult to recognise, let alone allocate quantitative figures. 
Stakeholder preference is strongly driven by price. It will be favourable if the sustainable product 
works as well as, and costs no more than, its non-sustainable alternative4.
1.2.3.4 Risk reduction
Risk assessment is the traditional way that businesses have assessed their operations. The lever 
focuses on health, safety, environment, social and financial risk management and the ability for a 
company to work with regulators. Without a focus on risk reduction a company may produce a
4 Also explored in the EngD journal paper no.*: p.* in Volume III
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product that is hazardous to health or the environment A significant part of risk reduction is the 
collation o f information, which helps to identify areas of concern. Data collection must occur 
internally and externally to the company.
The danger o f not dealing with risk appropriately can have serious consequences on the survival o f 
a business. For example, Union Carbide had a chemical plant in Bhopal, India, that leaked 40 tons 
of toxic chemicals in 1984. The state government o f Madhya Pradesh reported that approximately 
3,800 persons died, 40 persons experienced permanent total disability, and 2,680 persons 
experienced permanent partial disability5. The event had — and continues to have — a profound 
effect on the company’s reputation: it was condemned for its complacency and the poor controls 
that allowed the accident to happen.
1.2.3.5 Summary of section
It is important to understand what the benefits to working towards SD can be. These levers are a 
rare example of trying to identify what the interdependent incentives are for companies. Option 
creation is the most difficult to understand and apply to business because it does not have clear 
boundaries. Everything from working on corporate strategies to developing more sustainable 
products could apply. In business terms, stakeholder preference is the most difficult to deal with 
because of the social dimension that have traditionally been difficult to recognise and measure. It is 
difficult to recognise when companies have achieved these benefits because they often involve 
aspects, such as people’s perceptions and values, which are difficult to measure. The following 
section identifies what actions a company must take to achieve such value creation levers.
1.2.4 Investigation into achieving sustainability
Investigation into the top sustainability companies6 was undertaken for this EngD project in an 
attempt to understand how their success has been achieved. It helped to establish the missing link: 
the method that companies are using to achieve sustainable value creation - in other words, the 
operational lever that must be ‘pulled’ to move towards sustainability. This is important to assess
5 Information taken from http: /  /www.bhopal.com /review.htm past accessed 19/08/2003]
6 As given in the Dow Jones Sustainability Index, they include Fujitsu, SC Johnson, Suncor, Volvo, Bristol-Myers Squibb, Dofasco,
Shell and BP.
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whether these top companies are truly moving towards sustainability or if emphasis is being placed 
on environmental, social or economic issues. These operational levers are summarised in Table 1.1.
Table 1.1: The operational levers required to progress towards sustainability
Operational lever Company example Business operation
Management commitment to ensure progression of SD 
(sustainable value: stakeholder preference)
Fujitsu, SC Johnson, 
Suncor, Volvo, Henkel
Management
Flexible m essa g e  of SD to respond to different stakeholder 
interests (competitors, government, local communities etc) 
(sustainable value: stakeholder preference)
SC Johnson Management
Holistic perspective with all levels of projects looked at, 
small to large scale (sustainable value: option creation)
Bristol-Myers Squibb Business process
Clear definition of objectives, principles and effective 
m anagem ent sy stem s (sustainable value: option creation)
Henkel, AssiDoman, 
Sony
Business process
R ecognised  certification, such as ISO14001, can assist 
with custom er preference issues (sustainable value: 
stakeholder preference)
Sony, Unilever Business process
Dematerialisation and w aste reduction initiatives
provide good opportunities (sustainable value: cost leverage 
and risk reduction)
D eutsche Telekom Tool
Monitor and produce targets for business p rocesses 
(sustainable value: risk reduction)
Dofasco, Fujitsu Business process
Reduce em ission s (sustainable value: risk reduction) Dofasco Business process
Drive for eco-design  and innovation that can be used 
from the use of effective tools such as life cycle assessm ent 
(sustainable value: risk reduction and option creation)
Fujitsu, Nokia, Norsk 
Hydro, DaimlerChrysler, 
Sony, Volvo, ASG, Stora 
Enso, Unilever
Tool
Detailed sustainability reports can assist with external 
perception (sustainable value: stakeholder preference)
Fujitsu, Shell, BP Business process
Consideration of all sta g es  of the supply chain needs to 
be investigated to identify production risks (sustainable 
value: risk reduction)
DaimlerChrysler, 
T ransAlta
Tool
C om prehensive and committed stakeholder interaction
is required (sustainable value: stakeholder preference)
Bristol-Myers Squibb, 
Suncor, TransAlta
Business process
A w areness training to em ployees (sustainable value: 
stakeholder preference)
Deutsche Telekom, 
Fujitsu, Nokia, 
AssiDoman, Sony, SC 
Johnson, Volvo, ASG
Business process
Highlighted in bold are the operational levers — the methods - that companies have addressed to 
move towards sustainability. The third column highlights how these operational levers can be 
summarised into three types of business operation:
• M anagem ent: implementing SD practices must have strong management commitment;
• Business processes: monitoring and targets are required to ensure regulatory compliance and 
help drive the business. In addition, education and awareness raising amongst the workforce 
can provide a key to successful implementation of SD initiatives;
• Tools: including life cycle management, risk assessment and eco-design.
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The majority of operational levers investigated for this study focus on business processes. An 
indication o f the information used for constructing the table can be summarised as follows7:
• Suncor management changed its technological approach to key manufacturing processes and as 
a result decreased operating costs by approximately $5 per barrel over 3 years. The company 
produces approximately 156,000 barrels per day.
•  Unocal made a saving o f $45 million in environmental related capital expenditures in 1998 by 
getting rid of a large unsustainable operation. This is misleading because it does not provide 
evidence of the revenue that would have been lost by the closure o f the operation.
• Statoil developed a ‘Total Fluids Management’ (TFM) system that moves to increase drilling 
with water-based fluids. This has been saving the company $21,000 per well. It is difficult to 
find the details behind the total fluids management system, which makes it difficult to 
understand whether it is moving towards sustainable development, or just saving the company 
money.
• Volvo estimates that it is achieving savings o f $2.50 per car through improvements in 
production processes, where emissions - particularly from solvents - have been reduced 
substantially.
•  DaimlerChrysler have performed over 30 life cycle management analyses, resulting in savings or 
cost avoidance o f $22 million and the reduction o f 400 tonnes o f waste to landfill.
•  Bristol-Myers Squibb have saved $440,000 by using the company’s product life cycle approach 
to make their products and processes more eco-efficient. They also have a management system 
that identifies, evaluates and minimises the direct and indirect environmental, health and safety 
impacts o f existing and newly developed business product lines. Over a five-year period BMS 
have identified $7 million in savings, partly as a result o f this drive.
•  SC Johnson have realised over $20 million in annual cost savings and reductions since 1990 by 
cutting manufacturing waste in half, reducing virgin packaging use by 25% and volatile organic 
compound usage by 16%, as production grew by over 50%.
Highlighted within the list are a number o f areas where the information given is misleading, such as 
Suncor, Unocal and Statoil. The data appears to be selective with little justification for why certain 
operations were undertaken. Work is occurring on environmental savings to provide economic 
value. There is little evidence of work on the social aspect o f a company’s operation and certainly
7 Taken from Rowledge et al (1999) and the company environmental and social reports
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no method for measuring it. The evidence provided by these companies is heavily focused on the 
areas o f business that are easily measured.
Companies are currendy emphasising business processes. There is evidence of management 
commitment providing a driving force to implementation o f SD. However, little attention has been 
given to developing and implementing the tools that are needed to implement SD. Action is 
needed to reinforce the commitments because at present it appears as little more than a public 
relations exercise. Therefore, there is a real need for a tool that measures everything o f importance 
within the confines o f SD, not just the economic benefits. This EngD project has focused on this 
issue within the petroleum industry by developing a tool that is of use to decision-makers and 
external communication.
1.2.5. Discussion
Business are always experiencing pressure from a number of internal and external forces. Through 
the need for information, action and accountability the forces impose their values on organisations. 
Business has traditionally operated under an egoism, or self-interest value framework, with the 
ultimate goal o f maximising profit. The consideration o f SD means the values o f business are 
changing as it seeks to make profit but also consider environmental and social consequences. This 
presents a major change that demands a dramatic shift in perception. The concept that business 
will treat social and environmental issues as important can appear suspicious because it presents 
such a shift in the ethical basis o f values.
The change towards sustainability is not solely due to these pressures. There are benefits for a 
business - option creation, cost leverage, stakeholder preference and risk reduction. All have a 
degree of dependence and influence on each other with stakeholder preference proving the most 
difficult. It is centred on qualitative assessment of people’s values, beliefs and perceptions. These 
aspects are difficult to recognise and measure. This was highlighted in a survey o f companies 
undertaking SD in that social initiatives were rarely mentioned.
A number o f ways that companies are working towards SD were revealed. Strong management 
commitment is vital to progress. However, that commitment must be cascaded down to the lower 
levels of the organisation through business processes, including monitoring, targets and 
communication. Business processes are particularly visible within today’s businesses with
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companies working hard to gain certification and identify their environmental and economic 
savings. There is a lack o f attention placed on the social aspects with even top sustainability 
companies struggling to deal with the competing objectives o f SD. Attention is focused on the 
aspects that are easily measured. There is a lack o f tools to apply SD at the lower levels o f a 
business and there does not appear to be any definite structure to how any company undertakes 
SD. A truly ‘sustainable organisation’ is certainly a long way off; indeed it is doubtful whether it is 
achievable. However, the operational levers identified in Table 1 demonstrate that progress is 
possible. The work associated with this project focuses on development o f a useful sustainability 
tool and methods of measuring the qualitative aspects of a business.
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1 . 3 A p  p I i c a t i o n o f  s u s t a i n a b l e  d e v e l o p m e n t  ( S D ) w i t h i n  t he
p e t r o l e u m  i n d u s t r y
Oil and gas have underpinned the development o f modern society. Products derived from 
hydrocarbons have had a profound effect on the lives of almost everyone. Without fuel, heat and 
power, plastics, paints, chemicals, medicines and clothing, modern life, as we know it, would not be 
possible.
Oil and gas extraction is a non-renewable activity. To operate, the industry is depleting natural 
resources. It is vital that the resources extracted are exploited to the full and that every effort is 
made to develop alternative renewable energy sources. The need for oil will not disappear 
overnight. The teleological perspective allows us to see that the negative environmental impacts 
can be traded off against the favourable social impacts o f the industry. Careful methods o f 
management and awareness of the current emerging problems are required. The best method to 
achieve this is by recognising and measuring SD. Definition of SD and sustainability for the 
petroleum industry are outlined in Section 1.4.
Petroleum companies are subject to the same pressures for change highlighted in Section 1.2.1. 
The industry has a range of companies that operate in a number o f different locations and range 
from medium-sized enterprises to major multinationals. It is a competitive industry. The 
shareholders are looking to maximise their investment but are also aware the industry has a finite 
lifespan. Usually they invest to provide an income for their retirement and children so they are 
looking at the long-term issues. Therefore, they are interested in seeing companies demonstrate 
new technology and thinking that will ensure a future return on their investment.
Current trends indicate that employees are unwilling to work for unethical companies (Batstone, 
2003). Irresponsible environmental and social actions will result in a company finding it difficult to 
attract and retain the best employees. In a similar way it can also lead to alienation and distrust 
from consumers, which will have a significant impact on the long-term survival o f the industry. 
Process sites are situated in a range of locations from isolation offshore and areas o f low and 
nomadic population to being close to major cities. In every case ties with the community must be 
developed or sabotage, boycotting and licence to operate issues can occur.
Regulations are increasingly having an impact on the petroleum industry’s adoption o f SD. 
Awareness o f climate change and the global impact of the industry are forcing companies to study
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their emissions levels and look at ways of reducing them. A number of oil and gas companies were 
contacted in 2001 to ascertain the progress on SD matters:
Oil and gas companies contacted:
BG group Nynas
BP Petrocare
BHP Billiton Phillips
Canadian Natural Resources ltd Petrobras
Chevron Qatar petroleum
Conoco Repsol
Enterprise oil Sable offshore energy inc.
Eni Saga petroleum
ExxonMobil Statoil
Lukoil Talisman energy
Marathon Texaco
NorskHydro TotalFinaElf
The majority — particularly the smaller companies - demonstrated that their approach was guided by 
the UK Offshore Oil and Gas Industry (UKOOA) strategy for 2001. It is a strategy that has been 
developed since 2000 and although based within UK operations has been informed by a 
comprehensive overview. It places SD under the headings: environmental, social and economic 
sustainability and stewardship o f resources and delivery.
The strategy is divided into sections that each have a number of actions associated with it. 
Economic sustainability must maximise mutual benefit with the supply chain and stimulating 
business activity through use o f the Internet. Maximising benefit along the supply chain is focusing 
on achieving benefits for all companies involved with a particular product from extraction to 
marketing. Actions for social sustainability centre on health and safety conditions and engagement 
with society. Environmental management and managing impacts are identified for environmental 
sustainability. The stewardship o f resources has design for environment and reducing energy and 
waste as its actions.
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The document reads like a series o f mission statements but with no guidance on how these actions 
should be implemented. The companies may maintain they follow the strategy but there is little 
evidence to demonstrate this; very few have made the shift from saying to doing.
A number of the companies were explored in more detail to understand exactly what actions were 
being taken. The benefits have been highlighted in brackets to help demonstrate why the 
companies are working on these issues. The type o f business operation is also shown at the start o f 
each description. A major observation was that much of the work on SD is based on 
environmental performance with a great deal of attention on process assessment. However, 
assessment o f products is not mentioned and process emissions only tell part o f the story. 
Measuring at a process level often requires large amounts o f measurement that are unstable and can 
fail to take into account fugitive emissions. Product assessments allow for more detail to be 
assessed. They can also present information on the use of a petroleum product that is often where 
the majority o f impact occurs.
1.3.1 Suncor8
Suncor Energy Inc. is a growing Canadian-based integrated energy company with about $8 billion 
in assets. It is strategically focused on developing one o f the largest petroleum resource basins — 
Canada’s Athabasca oil sands. Suncor is attempting to transform itself from a traditional, integrated 
oil and gas company to a sustainable energy company. It has modernised its operations, improved 
its financial performance with shareholder value increasing 600% since 1992. The company is now 
recognised as a leader in environmental management and stakeholder relations within the Dow 
Jones Sustainability Index.
It has adopted a principle-based approach that has enabled the management team and shareholders 
to clearly see the benefits of SD. Suncor is a smaller player in the energy sector, but this allows it to 
react quicker and more aggressively to changes in the marketplace. The following outline the major 
stages in the development o f Suncor’s progress towards sustainability:
8 Information is taken from their website http://www.suncor.com and information by Rowledge et al (2000). 'We care ' web page, 
includes reports on Canada's climate change voluntary challenge and registry program, which gives a seven point action plan to 
address climate change and outlines emissions targets. Environmental reports are available with a strong emphasis on SD, they 
include data on emissions, leaks, lost time incidents environmental management and donations.
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• Management: In the early 1990s a new leadership team was introduced that initiated Suncor’s 
transformation (sustainable value: option creation).
• Business process: Suncor’s emissions were high, particularly S 0 2, and growth would not have 
been possible without significant environmental improvement. It began to shift from a 
compliance perspective to a commitment to meet and exceed environmental regulations 
(sustainable value: risk reduction).
• Management: Suncor altered its perspective to focus on environmental issues at the corporate 
level within long-range planning exercises. The issue of sustainability began to enter key 
discussions (sustainable value: option creation).
• Business process: In the mid-1990s Suncor formed a team to deal specifically with stakeholder 
relations. A key component involved company-wide training in the basics o f SD (sustainable 
value: stakeholder preference). That resulted in improved community relations, accelerated 
approval processes and reductions in operational costs.
•  Business process: Suncor’s key value drivers are safety, environmental care, productivity, 
product value, customer relations and shareholder return.
Initiatives from Suncor have come from management and business processes. As yet, there is no 
evidence of tools being applied. This is a worrying sign particularly because Suncor has made a real 
effort to highlight that top-level commitment to SD is vital. The tools that turn this commitment 
to action are lacking. Business processes, which include stakeholder relations along with long-range 
planning, have been identified as continuing the support for sustainability. However, without 
measurement and monitoring tools there is little evidence that these are occurring. Again, the 
conclusion could be that there is the danger that it will simply amount to a public relations 
campaign with little substance.
1.3.2 Unocal9
Unocal is a large company involved in the extraction, marketing and production o f crude oil and 
natural gas worldwide. It makes approximately $7 billion in revenues and represents an
9 The information presented is taken from their corporate website: http://www.unocal.com. The corporate responsibility web page 
has links to a statement of principles and includes a focus on SD. The company report gives accounts of environmental 
performance (emissions data, fines) and community support (e.g. education grants). There is an environmental report available 
that includes, data on emissions reductions, waste management, ecological initiatives and a section entided 'Restoring 
community trust’, which describes land and water clean up programs.
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organisation committed to developing energy resources in an environmentally responsible manner. 
Efforts focus on three main areas: operating efficiently, preventing pollution and producing clean 
energy. The major stages in the development o f Unocal’s progress towards sustainability are:
•  Business process: Implementing programmes to understand and reduce the environmental, 
health and safety risks inherent in each operation (sustainable value: risk reduction).
•  Business process: Auditing and monitoring o f environmental performance to improve tracking 
and reporting o f greenhouse gas emissions from operations (sustainable value: risk reduction).
• Management: Increasingly looking into10 renewable energy technologies, with natural gas 
development and geothermal energy playing a bigger part in the company’s operations 
(sustainable value: option creation).
•  Business process: Expecting employees to perform their duties with attention to ethical 
business practices (sustainable value: stakeholder preference).
Raising similar concerns to Suncor, Unocal is also focusing on management and business processes 
without any indication of the use of tools. Employee training and cooperation has been a vital part 
o f Unocal’s success. The expectation to operate ethically should have practical guidance associated 
with it. Ethical practice in one country can be very different to another and any petroleum 
company must be aware of the cultural differences that can occur from working in diverse 
countries.
1.3.3 Statoil11
Production of oil and gas on the Norwegian continental shelf is the backbone o f Statoil. It is the 
leading retailer of petrol and oil products in Scandinavia, Ireland, Poland and the Baltic States. 
Statoil has recognised the need to be sustainable. Major stages in its development towards 
sustainability include:
• Management: Concentrating on the need to replace hydrocarbons with renewable fuels 
(sustainable value: option creation).
10 ‘Looking into’ is their description of work on renewable technologies and is unfortunately vague.
11 Information is taken from the company website http://www.statoil.com/ with sustainability issues being reported under the 
heading of ‘our values’. The company's social responsibility is defined and how the company operates to ensure it. The Health 
Safety & Environment pages describe initiatives and research on the reduction of environmental impacts, and climate change.
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•  Business process: Focusing on using suppliers that are environmentally friendly (sustainable 
value: risk reduction).
• Business process: Developing a total fluid management system to increase drilling with water- 
based fluids, which has led to reduced environmental burden and lower cost (sustainable value: 
cost leverage). There is a reporting system to measure the success o f initiatives.
Statoil operates mainly in areas that are subjected to strict legislation. Scandinavian countries tend 
to focus heavily on the social and environmental impacts o f companies. Therefore, the initiatives 
undertaken reflect the regulatory pressure that the company is subjected to. Statoil claims to be 
making progress on renewable fuels but there is little evidence as to how product assessments 
occur. Statoil has developed technological approaches that have helped the move towards 
sustainability. This has been particularly successful when they have been integrated within 
management systems and given a holistic perspective. However, it refers to total fluid management 
systems, which as mentioned previously, give no indication whether the company is working 
towards sustainability or simply reducing cost. Statoil has found it useful to display benefits 
achieved to the business throughout the organisation. Therefore, communication is coming 
through as an important factor to progress but there are no tools to justify the truth behind the 
communication.
1.3.4 Conoco12
Conoco is a fully integrated energy company that is involved in every aspect o f oil and natural gas 
production. It operates in more than 40 countries and had $39.5 billion o f revenues in 2001. 
Conoco believes the key to moving forward towards sustainability is continually introducing new 
technologies rather than becoming overwhelmed by the forces for change. Major stages in its 
development o f sustainability include:
• Business process: Adopting core values of safety, environmental stewardship, valuing all people 
and maintaining high ethical standards. The values are believed to provide Conoco with a 
competitive edge in developing new business opportunities and creating shareholder value 
(sustainable value: stakeholder preference).
12 The Conoco Sustainable Growth report was used to gain the relevant information entitled ‘A look at our progress’ (May 2001). It 
covers environmental, social and economic issues and is a rare example of a company report looking at understanding sustainability 
and what it means for the business.
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• Tool: Becoming the first energy company to commit voluntarily to convert to a double-hulled 
crude oil tanker fleet in 1990. That resulted in at least two major incidents being averted (1996 
in France and 1997 in Louisiana) (sustainable value: risk reduction).
•  Business process: Finding ways o f integrating oil and gas operations with other business 
activities that support broader economic development in the country, which provided a 
significant competitive edge (sustainable value: stakeholder preference).
Conoco is a major company that has progressed towards sustainability in a number o f ways. The 
introduction of tools to the business operation is an encouraging sign that they are looking beyond 
simple management commitments and beginning to practically implement SD initiatives with risk 
reduction and eco-design. The main driver for Conoco to go beyond regulatory pressure has been 
due to licence to operate issues that were threatened by surrounding communities. It is positive 
that tools are in place, but it would appear Conoco is still focusing on the economic value of 
undertaking their work on SD. There is no indication o f the social implications o f their 
achievements despite this being a major pressure to change.
1.3.5 British Petroleum (BP)13
BP p.l.c. is the holding company of one o f the world's largest petroleum and petrochemicals 
groups. The main activities are exploration and production o f cmde oil and natural gas; refining, 
marketing, supply and transportation; and manufacturing and marketing of petrochemicals. It has a 
growing activity in gas and power and in solar power generation. BP has well-established operations 
in Europe, North and South America, Australasia and Africa. Revenues o f the company are over 
$174 billion. It intends to demonstrate that it can conduct business in a distinctive, constructive 
and meaningful way by introducing new concepts, actions and policies. Major stages in BP’s 
progress towards sustainability include:
• Management: Thinking about what sustainability means to the company. BP expects 
understanding sustainability will reinforce existing efforts to boost creativity and efficiency. By 
doing this it will provide an opportunity to gain strategic competitive advantage (sustainable 
value: customer preference).
13 http://www.bpamoco.com/ provided the information used for this overview. Environmental and social issues are dealt with in 
some depth with stakeholder engagement, business ethics and external relationships just some of the issues covered. Economic 
information is harder to find.
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•  Business process: Focusing on renewable energies with investment centred on the solar sector 
(sustainable value: risk reduction).
• Business process: Setting measurable targets for reducing solid waste, emissions to air including 
hydrocarbons and discharges to water. These targets have been published since 1992 
(sustainable value: risk reduction).
• Business process: Publishing the first social report in 2001 (sustainable value: stakeholder 
preference).
• Tools: Focusing on developing supply chain partnerships with companies, including Ford and 
DaimlerChrysler, to promote the use of experimental hydrogen powered fuel cell vehicles 
(sustainable value: option creation).
BP has found that when it makes moves towards sustainability within its business, profits also 
improve. It is refreshing to see that it made a commitment to understanding what sustainability 
means. For a global economy, such as BP, with more than 90 distinct business units and 
operations in at least 80 countries, the transition to sustainability is going to be episodic and diverse. 
Renn et al (1998) highlighted that in the context o f decision-making and SD there are deep strategic 
differences between those interested in developing a vision o f the future, and those whose goal is to 
identify incremental steps toward improving the future. BP is such a large organisation that they 
are identifying their progress towards SD with Lindblom’s concept o f incrementalism (1979). The 
belief that SD will be possible through small step changes will not work in the long-term. SD and 
sustainability require complete value shifts within an organisation and in many cases will require 
approaching business from a different perspective. An example is the change from end-of-pipe to 
clean technology. This is why management commitment is so fundamental to progress towards 
sustainability because they must coordinate all the work to ensure it makes definite moves forward 
rather than small, diverse changes. This coordination relies on information being received by and 
from the lower levels of the business.
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1.3.6 Shell14
This project is based within Shell so more detailed consideration is given to its treatment of SD. It 
is important to understand the structure of the organisation and its current status in terms of SD to 
ensure the project accurately reflects the needs and background of the company.
1.3.6.1 The structure of Shell
Shell is one of the major players in the petroleum industry with revenue of over $177 billion per 
year. Figure 1.2 describes the structure of the company.
Figure 1.2: The structure of Shell
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Shell has five core business organisations: exploration and production, oil products, chemicals, gas 
and power generation and renewables. These organisations exist largely to provide technical 
guidance, advice and support to the operating units.
14 The overview presented o f Shell uses a wider variety o f  internal documents and personal discussions to ensure the complexity o f  the 
organisation is described in sufficient depth.
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Shell’s operating units (OUs) operate in more than 150 countries. The management of each OU is 
responsible for the performance and long-term viability of its own operations. This is also the case 
for the business organisations and the three zone organisations — shown in grey boxes — so there 
are a number of corporate centres that can independently decide on progress. Money and guidance 
may come from the top-level but allocation o f funds is left to the various corporate centres in this 
highly decentralised structure.
This makes it difficult for Shell to present a consistent approach, particularly regarding concept- 
based issues like SD. It is important that the business benefits resulting from any processes or tools 
developed for SD purposes are made clear from the start. Otherwise, the different business groups 
will continue to invest in other areas. It also requires that the different units have a degree of 
general awareness regarding SD matters, an undertaking that should not be trivialised.
1.3.6.2 vents leading to Shell’s approach to sustainable development (SD)
Two issues sparked controversy regarding Shell and its approach to business that forced a distinct 
change towards sustainability. In June 1995 a campaign led by Greenpeace forced Shell to cancel 
its planned disposal o f a redundant oil installation in the Atlantic, as mentioned in Section 1.2. The 
Brent Spar incident attracted massive publicity and it had two main consequences for the business. 
The first was realisation that public sentiment could cause a multinational company to accede to its 
wishes. Secondly, Shell recognised there had been insufficient dialogue and review by interested 
parties. The episode was typified by poor risk communication (Lofstedt and Renn, 1998). 
Greenpeace used the media to encourage public antipathy towards Shell, which was too slow in 
reacting to the escalating problem. Shell has learned from its mistakes and now attempts to 
incorporate public concerns and education into its decisions that involve a degree o f risk. The 
reliance o f Shell purely on scientific analysis and its lack of consideration for public concern proved 
to be a warning to all companies operating in high-risk environments15.
The second issue relates to Shell’s operations in the Niger Delta. This, though, is a more complex 
ethical issue. For more than 60 years, Shell has maintained a presence in Nigeria and it now 
manages 90% of Nigeria’s onshore oil production. A number o f complaints regarding Shell’s 
operations have come from Niger Delta. Issues include gas flaring within 100 metres o f homes,
15 For Shell it was the kind of process outlined by de Geus (1999). The learning the company received went beyond the individual 
incident.
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pipelines passing above ground through villages, agricultural land and oil spills that have caused 
water pollution and destroyed vegetation.
In 1995, the Nigerian government executed nine leaders o f an environmental group, opposed to 
Shell operations. The environmental group had widespread support and the executions made 
front-page news. Shell was accused o f complicity with the government despite claims that it made 
a clear request to the government to show clemency and that the defendants deserved a fair trial. 
Shell has since admitted that it had been negotiating a tmce with the environmental group, saying if 
they stopped protesting, Shell would put pressure on the Nigerian government to withdraw the 
death sentences. This, though, only increased Shell’s image as an oppressive, dishonest, greedy 
multinational. Once lost, a reputation for honesty is extremely hard to regain.
There is no doubt that Shell is under considerable pressure to accept far more responsibilities for 
the social and environmental impact o f its business activities. Environmental groups, such as 
Greenpeace16, have made Shell one o f their primary targets. There is a tendency to doubt Shell’s 
ability to make changes because it is a highly decentralised company. That raises the question as to 
whether it has sufficient control over its worldwide operations. However, Shell at least admits its 
problems and makes a serious attempt at reintegrating lessons learned into its culture.
1.3.6.3 Sustainable development management framework (SDMF)
Central to the changes has been the development of a sustainable development management 
framework (SDMF), which is a direct attempt to centrally control all SD initiatives to ensure a 
consistent approach. The framework is intended to apply to any time frame or situation. The tools 
that are developed in relation to SD must fit into the management framework described in Figure 
1.3.
16 See http://archive.greenpeace.orp-/comms/ken/hell.html for an example of Greenpeace’s stance on Shell’s operation in Nigeria 
Past accessed 19/08/2003]
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Figure 1.3: Sustainable development management framework (SDMF)
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The SDMF was developed to guide the various companies of the Shell Group towards 
sustainability. It was sent to all OUs with a covering letter in April 1999. The letter included a 
request for OUs to review the SDMF and consider how it could be applied in their company. The 
intention was for each to provide a strategy that set their course and contribution to SD. This 
requirement for strategies was reinforced in the 1999 Business Plan Preparation Guide, in an 
attempt to ensure it was widely known. In 2002, as part o f this project an investigation occurred 
into the implementation o f the SD strategies within the 22 OUs that had produced plans. These 
were the only OUs that had produced SD strategies by that time and they were all based within the 
exploration and production sector of Shell. To build on the SDMF and provide some guidance for 
SD strategies the exploration and production group produced ‘The way forward for E P \ It 
established six sustainability principles to be considered as an integral part o f activities:
•  Respect and safeguard people;
• Engage and work with stakeholders;
•  Minimise impact on the environment;
• Use resources efficiently;
• Maximise profitability;
•  Maximise benefits to the community.
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There was widespread acceptance of the EP sustainability principles — but these points had been 
introduced as a necessity not guidance — whilst practical implementation o f the SDMF was not 
occurring. The sustainability principles were simple, clear and distributed with stronger demands 
for implementation than the SDMF. They were also accompanied by case studies that helped the 
OUs identify with the issues. The OUs were at very different points in SD implementation. Those 
that appeared well developed tended to operate in areas where there was external pressure from 
government and local awareness. A number o f other findings also resulted from the analysis o f the 
22 OU plans17.
There appeared to be a lack o f understanding o f SD within the OUs. This is displayed in a number 
o f country examples with many believing they were already involved in sufficient SD initiatives 
despite never having been introduced to the term before. A number o f them also focused on 
economic and environmental concerns with little consideration of social impact. Where the social 
side was considered it was usually in terms o f social investment. They focused on community 
development initiatives — particularly donations to the local community — but not the impact the 
business operation had on the people.
The main conclusion from this work was that many OUs believed they were undertaking sufficient 
SD initiatives. However, when investigated further it revealed their actions were little more than lip 
service.
Work on the OU implementation plans have highlighted the SDMF was distributed without 
sufficient education. It demonstrates a classic example of top-level management making a 
commitment to SD but failing to manage the implementation within the lower levels of the 
organisation. Instead o f producing a framework that they believed would apply to all aspects of 
business operation the time would have been better spent considering what the local impacts o f the 
business could be. Understanding and identifying specific steps for different levels o f the 
organisation would have led to better understanding and integration. The lack o f direction and 
confusion over certain concepts has led to slow absorption.
The work has shown that it is important that Shell does not stop with the introduction o f the 
SDMF and sustainability principles. Methods of measurement will help to provide feedback on the 
effectiveness o f SD integration. The best method for achieving effective measurement will be
17 The full report is included in Appendix * in Volume HE.
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indicators of SD18. The information presented by the indicators must be communicated within and 
between the different company units and also feedback to top-level so they can make informed 
decisions about progress. The information provided to the top-level management will be on 
overall emissions and global impacts of the company. Data that will be of most use at the OU level 
will focus on local impacts.
Development of indicators to date within Shell has been limited. Projects will sporadically produce 
indicators o f their own19. There is currently no consensus on how these indicators should be 
developed or what they should cover. At the product level o f the business there is no evidence o f 
indicator development. The traditional driving force behind product development has been to 
provide technical excellence. This focus is changing with the introduction o f renewable and 
biodegradable fuels. However, the industry is unsure how to measure the suitability o f these 
products because assessment methods such as life cycle assessment do not allow for health and 
safety considerations that are vital to the business.
This project has worked on product and process level SD indicators. This has been achieved 
through theoretical considerations and practical implementation. The success o f using case studies 
to improve the integration of the sustainability principles has demonstrated how important it is to 
communicate work on SD through examples that the business can identify with.
1.3.6.4 Key performance indicators (KPIs)
These indicators began development in 1999 by the corporate centre to enable Shell to manage - 
and the stakeholders to monitor - progress against the company’s commitment to SD. The KPIs 
are developed to provide the top-level management feedback described in the previous section. 
They are not intended to be used at the operational level. Table 1.2 shows the KPIs that are being 
focused upon.
18 For further explanation see Section II
19 The situation reflected in Sakhalin, case study *
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Table 1.2: Key performance indicators (KPIs) under development
Economic Environmental Social G overnance and values
Total
shareholder
return
Critical environmental data Critical HSE data Staff belief that the Shell 
Group encourages them to act 
with integrity
Customer
satisfaction
Acceptability of environmental 
performance (against benchmark 
and perception)
Staff feelings on how 
the company 
respects them
Degree of alignment of 
business processes with SD 
principles
Innovation Greenhouse gas emissions Equal
opportunity/diversity
Reputation
Quality of
social
investment
luman rights Stakeholder perception of 
quality of engagement
The chosen indicators tend to reflect subjects that appear to be o f use to a wide range of 
stakeholders. However, measuring at such a high level, and trying to incorporate all the impacts of 
such a diverse multinational, will raise many issues. To a certain extent the information will simply 
not be available, particularly in relation to indicators covering issues such as the views o f staff. This 
is also difficult to represent accurately because a range o f cultures and working practices will have 
to be reflected.
Following the review of OUs and the introduction o f SD initiatives, it can be concluded that the 
majority will consider they have sufficient degree o f alignment despite evidence to the contrary. 
Considerable amounts of instruction and background will be needed on each indicator to 
demonstrate how responses should be given. Without this information there is a danger that KPIs 
will have the limited integration felt by the SDMF.
KPIs present a high-level tool that is important to guide management on how to improve the 
overall business direction. However, this cannot be the only level of SD indicator development 
because impacts at the lower levels o f an organisation can greatly affect the viability o f a business. 
It is possible that a company could market a product that causes significant environmental damage; 
the use o f CFCs in aerosols presents a good example o f a past mistake in this area. I f  a company is 
not investigating the products and processes and maintaining an awareness o f environmental, social 
and economic issues it is in danger o f one product causing business failure. A company must 
understand and measure all its effects at all levels o f the organisation. This project fills the gap 
identified within Shell on process and product measurement to ensure SD and sustainability 
receives a sufficient level o f attention to present useful information to guide the business.
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1.3.7 Discussion
Companies in the petroleum industry come in a variety o f sizes from small through to major 
multinationals. They are all experiencing pressures from consumers, shareholders, employees and 
regulators to work towards more sustainable operations. The United Kingdom Offshore Oil and 
Gas Industry provided a popular strategy to guide SD implementation. However, the document 
reads like a series of mission statements with no guidance on implementation. Few companies 
have made the change from saying to doing; the efforts to communicate SD performance appear to 
be public relation campaigns with little substance.
The smaller players, such as Statoil and Suncor, are receiving more recognition for their SD plans. 
Their size allows them to react quicker and more aggressively to changes in the marketplace. The 
multinationals are seen as having the biggest imbalance between improving financial gain and 
addressing environmental and social needs. The scale o f their operations means their failures 
receive widespread attention. They must also work on integrating SD into diverse and widespread 
operations, so the education and awareness raising is a critical but complex and difficult task.
BP is working well on SD initiatives and understanding what the concept means to them. 
However, their current belief that progress will occur by incrementalism is wrong because SD 
requires major changes on how a company operates. Otherwise, there is the danger that small steps 
will continue without attention on the final goal o f sustainability.
Brent Spar and Nigeria have forced a change within Shell but its highly decentralised structure 
makes implementation difficult. There is a lack of awareness regarding SD with management 
making a strong commitment that is not transferred to the lower levels o f the organisation. 
Therefore, Shell’s SD work appears to be simply front o f house rather than focused practical 
implementation strategies. Management took the wrong approach by introducing a sustainable 
development management framework. It would have been more useful if they had understood and 
identified specific steps for different levels o f the organisation. This would have led to better 
understanding, integration and a way o f measuring their progress against targets.
In conclusion, two levels of SD indicators are needed to manage integration of the concept into the 
business. The top-level deals with corporate interests and global impacts. The second level — the 
focus of this project — deals with products and processes and their impact on local issues. In
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addition there is an over-arching need to improve the communication between the two levels as 
this underpins the strategy for SD implementation.
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1 .4  D e f i n i n g  s u s t a i n a b l e  d e v e l o p m e n t  ( S D ) a n d  s u s t a i n a b i l i t y
f o r  t h e  p e t r o l e u m  i n d u s t r y
The beginning o f this chapter highlighted how difficult it is for definition of the terms SD and 
sustainability because they will mean different things to different people. It is important to define 
what SD and sustainability mean in the context o f this project. This will provide the boundaries for 
the development of meaningful measures.
Sustainable development refers to the fact that the petroleum industry must ensure the use 
and demise of oil reserves does not lead to negative impact on people’s quality of life, now  
or in the future.
This definition includes the fundamental aspects by reference to environmental, social and 
economic impacts (section l.l.l.l) . It is important these are improved without detriment to each 
other, the competing objectives of SD. It also includes reference to inter and intra generational 
equity through reference to people’s quality o f life (section 1.1.1.2). It is important that social 
values are identified and measured because they constitute a major pressure on the survival of the 
business. A number of benefits are achieved through working on SD as demonstrated by the four 
levels identified by Hedstrom et al (2000) (section 1.2.4). The most important o f these - that is 
predominantly drive by management commitment — is within option creation and relates to 
business survival. A company that does not subscribe to the new sustainable value framework o f 
maximising environmental, social and economic gains will not survive.
This leads to the next definition that sustainability requires all three aspects o f SD (and 
internal manifestations) to be achieved and sustained simultaneously20.
A number o f businesses \vithin the industry have difficulty with this concept and tend to focus on 
environmental and economic gains. The social impacts require qualitative analysis and recognition 
of difficult philosophical aspects, such as needs, perceptions and world views. The industry is 
avoiding this subject area because it presents such a change to traditional scientific and economic 
analysis.
Current work is focusing on those aspects that are easily measured. However, there is a tendency 
to consider that rising prices as the resource becomes scarce will deal with future supply and
20 As demonstrated in Figure 1.1.
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demand issues. This is as much led by the government as the petroleum companies. The societal 
impact of this is critical.
The industry - and government - must be aware of how society relies on it and it relies on 
consumers. Any interpretation o f SD or sustainability that relies heavily on the need to maintain 
natural resources in the future cannot be applied to the petroleum industry. The business has been 
based on a non-renewable resource throughout its existence. Attention must be placed on 
developing products based on renewable alternatives. The industry must work on technological 
developments to ensure that the benefits achieved from use o f the non-renewable resource are 
available to the children o f tomorrow.
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Introduction to sustainable development (SD) indicators
Chapter One highlighted that interpretation of sustainable development (SD) and sustainability are 
very complex and personal concepts. Information must be available on the three interconnected 
categories o f environment, society and economy. Consideration must also be placed on inter and 
intragenerational equity. This project will centre on finding an effective method of assessing a 
number o f decisions within the context o f SD. To achieve that, though it is important to 
understand what is meant by a ‘sustainable business’ - what is the endpoint that assessment will 
gauge progress against.
Chapter One explored the benefits that business has found from moving towards sustainability. 
However, finding ways o f measuring it has many pitfalls because it is a concept that is difficult to 
define and will depend on its context. It is important to understand the concept from a particular 
viewpoint to frame development o f indicators. A teleological perspective prevails in the petroleum 
industry because it is based on a non-renewable resource. This means the environmental, social and 
economic impacts will need to be traded against each other. Ideally this will become a deontological 
perspective in the future as the industry moves increasingly towards the use of renewable materials. 
This will allow the three types o f impact to be treated as equal without one having prominence over 
another. We may not currendy have a definite answer to what a sustainable business is, but there 
are measures available that can help us to assess whether we are moving in the right direction.
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2 . 1  M e a s u r e s  o f  s u s t a i n a b l e  d e v e l o p m e n t  ( S D ) a n d
s u s t a i n a b i l i t y
Measures are a method of analysing data to show the progress toward specific results, which are the 
intended outcome of specific actions. They provide a means o f evaluating the actions. Data is an 
actual measurement. A collection of quantitative data is usually referred to as statistics. A target refers 
to a specific value, or set of values, decided in the decision-making process and is deemed to be 
achievable. Targets can be used in association with indicators. A goal tends to be a qualitative term 
that indicates a general direction rather than a specific state. Standards refer to an internal or external 
description o f the state o f affairs. An index is an aggregate measure that presents highly-condensed 
information by merging or aggregating data. There is a danger o f a loss o f accuracy through 
aggregation1 (Hardi et al.\ 1997). Important data can become lost if a great amount is compressed 
into one measure2.
A metric requires the data to be calculated in such a way that it forces a quantitative measurement. 
Placing quantitative figures on a qualitative issue does not always give a good representation. A 
benchmark is a figure by which others may be measured or judged. An analogy within the field of SD 
is not always possible, which restricts the use o f benchmarks to mainly comparing companies at a 
superficial level. Indicators provide information on the past, present or future state o f the system. 
Most importandy they are relevant to decision-making and monitoring. Compared with other 
examples o f sustainable measures an indicator can be a qualitative (nominal) variable, a rank 
(ordinal) variable or a quantitative variable. Therefore, a range of data types can be accommodated 
with indicators allowing measures of quality, not just quantity. They present the most flexible 
method o f measurement and monitoring, which means they are ideal for dealing with SD and 
sustainability. They can be used to bring the concept of SD into focus. They can help to show the 
signs, trends or warnings that will identify relationships based on defined parameters. Indicators of 
SD are the various statistical values that collectively measure the capacity to assess present and 
future needs. They provide the information that is crucial for internal and external decision-making.
1 Explained in more detail in Chapter 3.1.2
2 All these terms are explained in more detail in Moldan and Billharz (1997)
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2 .2  B a c k g r o u n d  to i n d i c a t o r  d e v e l o p m e n t
Awareness has increased over the past few decades o f the problems facing our society, particularly 
the state o f our environment3. The 1992 United Nations Conference on Environment and 
Development (UNCED) — more commonly known as the Earth Summit — was the culmination 
point where governments subscribed to the principles of SD. The Summit argued that 
environmental protection and management must be integrated with socio-economic issues and 
Agenda 21 was published to guide environmentally-sound SD at global, regional and local levels. 
More than a hundred countries signed the action plan. It provided a useful checklist of issues 
(Hodge, 1997), including the need for indicators o f SD:
“Methods for assessing interactions between sectoral environmental, demographic, social and 
developmental parameters are not sufficiently developed or applied. Indicators of sustainable 
development need to be developed to provide solid bases for decision-making at all levels and to 
contribute to a self—regulating sustainability of integrated environment and development 
systems”
(United Nations, Agenda 21, chapter 40.4)
The aim is to collect information at a local, national and international level to allow us to understand 
the earth’s environment, society and economy. This information can then be communicated 
through the use o f indicators of sustainable development (SD). Government agencies were 
committed through Agenda 21 but industry — one o f the most significant sources o f impact — was 
not, at that stage, extensively included in negotiations. A different perspective was taken by the time 
issues were revisited in 2002 at the World Summit on Sustainable Development in Johannesburg. 
Then, government officials were calling for greater industry involvement with a number o f business 
leaders being invited to attend. The Johannesburg Summit was a 10-year review o f progress since 
the creation o f Agenda 21. Findings highlighted that the original targets set within the Rio Summit 
had not been met. The environment was continuing to degrade4 and the number o f people living in 
poverty5 was not declining. A need had been identified in the original Rio Summit to redress the 
balance between the developed and undeveloped countries. The reality of achieving this multi­
3 Bossel, 1999; Young and Rikhardsson, 1996; Bhargava and Welford, 1996 are a few of the many authors that highlight this issue.
4 See: http://www.iea.orp-/envissu/iohannesburg/index.htm for more information
5 See: http://www.developmentgoals.org/Partnership.htm for facts and figures
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faceted goal still remains beyond our reach. One major difficulty is that environmental, social and 
economic aspects of decisions are still not considered collectively. A struggle seems to be 
happening with the long-term issues associated with SD. Making short-term sacrifices for long­
term benefits does not come naturally to Western society, which substantially benefits financially 
from environmental harm. There is also the issue that the East has seen the West prosper and it 
would now be difficult to justify why it cannot exploit the environment for its financial gain.
One day at the Johannesburg Summit was hosted by the World Business Council for Sustainable 
Development (WBCSD) and focused on indicators o f SD. It was agreed that a global system was 
needed. However, there was no mention o f indicators or global systems in the guidelines published 
following the conference. Without that it is doubtful whether it can be achieved. Reluctance to 
provide detailed guidance on the development of indicators suggests confusion over the best way 
forward. This is not surprising considering they will be selected to describe a concept that is 
difficult to define. Additional confusion stems from the roles o f government and industry in the 
assessment process. Government initiated the formal guidelines for following SD practices with 
development o f Agenda 21. Industry is responsible for the majority o f SD-related impacts and has 
a significant amount o f power over decisions affecting our future. Both groups had been working 
on issues associated with SD for a considerable amount o f time before they were formalised. A 
number o f people have expressed confusion over the role that government and industry play in 
dealing with SD issues, more specifically their role in social responsibility. Some believe industry’s 
involvement in SD takes its attention from its fundamental role: the provider o f services and jobs. 
Others believe it should have a greater responsibility than government because o f its impact on the 
environment and its ability to affect the profile o f others. These two schools o f thought must be 
explored to demonstrate how both perspectives reinforce the need for effective indicators o f SD.
2.2.1 Industrial involvement in the development o f indicators
Western Governments have done a great deal o f work on indicators. However, as highlighted by 
the outcome of the Johannesburg Summit, there has been limited structured guidance on their 
development. The Global Reporting Initiative6 and the World Business Council for Sustainable 
Development (WBCSD)7 both lead joint initiatives between government and industry that attempt
6 Explained in Section 3.2.1.
7 Explained in Section 3.2.2.
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to demonstrate a method of standardisation. Initiatives such as these — despite their problems8 — 
have been more successful. However, there is some debate over whether joint initiatives are the 
best approach. The move away from government initiatives to include industry perspectives could 
be seen to undermine the government’s role. Can industry truly move away from a profit 
maximisation agenda to fully consider its ‘corporate social responsibility’9? Theories that have 
attempted to answer these questions are outlined in the following sections.
2.2.1.1 The argument for government to maintain sole control of SD issues
Governments, which are democratically elected, are seen as having principal responsibility for social 
well-being. A number of writers have stressed that government should retain this responsibility and 
that there is no room for industry. In 1970 Milton Friedman argued that corporate executives did 
not have any role in relaxing their moral duty o f profit maximisation on behalf of society. His belief 
centred on the fact that the executives’ moral duty was to act for the owners o f the company — the 
shareholders. He believed that when companies tried to advance on social issues, such as exceeding 
environmental legislation and social justice, it was an unwise substitution for government. The 
seminal article explained that when industry became concerned with such matters it led to a rise in 
product price. That increase was equivalent to a tax, which by rights should be governed by 
constitutional, parliamentary and judicial provisions, and not placed in the hands of a few — the 
company directors.
Noreena Hertz (2001) also expressed concern over industry taking on the government role. She 
linked a number o f issues, including voter apathy, to the fact that:
“ .. .Many citizens of democratic societies feel that their governments are no longer looking out for them, so 
many of them an increasingly looking out for themselves. I f  the State is perceived as no longer to be relied 
upon to ensure the quality and safety of the food ive eat, the air we breathe, or other environmental issues, a 
growing number of people are beginning to bypass traditional political channels and express concerns and 
demands directly to the bodies that are believed to be able to address their concerns, the corporations.” 
(Hertz, 2001, p. 112)
8 Described in more detail in Chapter 3.2
9 There is no universally accepted definition of corporate social responsibility (CSR) with ideas on the subject constandy evolving. In
broad summary, it refers to the ethical behaviour of a company towards society. In particular, this means management acting 
responsibly in its relationship with people who have a “legitimate’ — another debated term — interest in the business, not just the 
shareholders.
43
Chapter Two
2.2 Background to indicator development
She stressed that governments had to realise and redress this shift in power. I f  they did not, she 
claimed politics would be replaced by an industry-led dictatorship, which would lead to anger on the 
streets.
Both authors highlight the danger o f individuals — often organisations - having the power to make 
decisions that affect the majority. It is important to include more people in the decision-making 
process. However, this does not mean it cannot be undertaken within industry. Increasing the 
price o f goods to fund improvements is not a form of taxation. It is simply a way of reflecting the 
true market value o f goods. When prices are increased it encourages public awareness and provides 
money for future technological innovations. It also goes much deeper than price; it centres on 
ensuring that resources are available for the children o f tomorrow. The current market is operating 
on a distorted picture with the true environmental and social impacts of products not being 
reflected in the current price structure (Markandya and Richardson, 1992). Increased price is a 
natural consequence of understanding and taking the three SD concepts into account. This is an 
important part o f moving towards sustainability to ensure resources are available and valued in the 
future.
2.2.1.2 The argument for industry to become involved in SD issues
Nader et al (1976) feel that a common theme o f mismanagement is failure to restrain senior 
executives. They question why people who own shares should have more powers than those who 
make vital contributions to a firm. After all without employees and customers a firm would not 
exist. Nader et al believe -  as do many others — that companies should move away from profit 
maximising decisions. They stress the need to consider social issues, such as how best to minimise 
the impact of relocating communities for a firm’s operation. Businesses must be accountable for 
social issues because society ultimately decides whether a company can survive and prosper. A 
company also has an obligation, not just the shareholders, but to all its stakeholders — employees, 
suppliers, creditors, competitors, governments and communities. Freeman (1984 p.46) defined the 
term stakeholder as “ . . .any group or individual who can affect or is affected by the achievement of the 
organisation’s objectives”.
More people need to be involved in decisions because there is a direct and close link between 
industry and society. Industry can survive only with the approval o f society. But when considering 
social responsibility, is it possible for corporations to include all relevant stakeholders in decisions?
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It is certainly impossible to seek the views o f every individual on all business decisions that are made 
daily. However, more detailed information to make organisations more accountable so that their 
decisions can be understood will help. Businesses can then use the information to reflect people’s 
values10.
2.2.1.3 Summary of industrial involvement in the SD debate
Both arguments understand and have accepted the important role played by government. The 
controversy surrounds the debate of whether industry has a social responsibility also. With 
responsibility comes full accountability for SD issues. Friedman, Hertz and Nader have all taken 
narrow perspectives o f what it is to be an organisation. Personal values will play a major role in 
society’s relationship between government and industry with society. N ot every politician seeks a 
position o f power; not every industry leader wants to make an endless supply o f money. A number 
of writers (England, 1975; Deal and Kennedy, 1992; Elkington, 1997; Francis, 1997) have shown 
how important an individual’s values, attitudes and beliefs can be when he/she is placed in a group. 
According to the natural systems theory11, individuals’ values are as real within an organisation as 
they are in general society.
Times have changed. A number of studies (Business Impact, 2001) have demonstrated that 
management of environmental and social impacts12 creates business success and longevity. Industry 
must increasingly demonstrate an active concern with their social impacts to maintain a licence to 
operate, receive adequate insurance cover and even retain financial investment. Industry can be 
expected to play an increasingly important role in social impacts and that should happen because it 
plays a major part in people’s lives. It therefore serves to strengthen the importance of democracy. 
Governments must play their part in managing how industry does affect society. They need to 
study the bigger picture and that means looking at how industry as a whole puts pressure on society. 
Joint initiatives from the GRI and WBCSD that attempt to standardise indicator development are 
not advisable because they really need to measure very different things. Governments rely on 
businesses for information; industry relies on government for policies, regulations and guidance.
10 Previously explained in Section 1.1.1.
11 Natural systems the or}-: A fundamental assumption of this theory is that ‘people, social life, language, interactions and 
interpretations are just as normal as humans inside organisations (Llewellyn, 1994).
12 Social impacts are the consequences to human populations, communities or individuals resulting from an activity (policy, 
programme, plan or project). Such impacts may influence the way people live, relate to one another, organise and cope as members 
of society.
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The joint initiatives have received a good take-up because they are a rare example of direction on 
the development o f indicators. However, the desire to standardise government and industry has 
made the directions complicated and limited their user-friendliness. This issue will become more 
apparent in time with the possible frustration that some steps and details are unnecessary for certain 
groups. An interaction is needed between government and industry because they are both major 
players in our society. However, the type and method of indicator development is very different 
between the two. It would be more useful if the GRI and WBCSD worked on managing the 
indicators produced by government and industry. Focus by these organisations should be on ‘what’ 
rather than ‘how’ indicators are working.
There is a need for measures that provide a means o f monitoring environmental, social and 
economic issues. The Rio and Johannesburg Summits identified indicators as an ideal measure and 
their use has been encouraged. It is therefore important to understand what are SD indicators.
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2 .3  I n d i c a t o r s  o f  s u s t a i n a b l e  d e v e l o p m e n t  ( S D )
Indicators provide concentrated information, which otherwise would require a significant amount 
of data. Their role is to make evaluation and communication of important issues become easy to 
understand and instantly available (MacGillivray and Zadek, 1999). They also allow results to be 
reproduced and compared. They are a measure o f something we value. Using quantitative and 
qualitative information, indicators reflect the status of larger systems. Although they cannot tell us 
everything, they allow companies to make better decisions. They show the general path that should 
be taken, but do not provide a step-by-step guide. They are simply a feedback mechanism that 
allows us to understand where we are, which way we are going and how far we are from where we 
want to be (Sustainable Calgary, 1998).
2.3.1 Type of indicators
The first and most basic conflict about the nature and purpose of indicators is whether they should 
aim to be prescriptive — providing guidance about what to do — or descriptive —showing the 
development o f a variable without being connected to a concrete target (Cob and Rixford, 1998). 
Both are important considerations and within a set there should be examples of both. Descriptive 
indicators can also be lagging (result), which measure performance after the fact. These provide 
information on an operation’s past performance, such as the release o f air emissions and the cost o f 
environmental change. When measuring SD leading indicators are needed to complement the 
lagging indicators. The prescriptive indicators tend to be leading (process), which measure internal 
practices or efforts expected to improve performance, such as employee training. The leading 
indicators help a company to identify how it can move forward or what it can work towards as 
opposed to focusing on its past. The relationship between leading and lagging indicators is 
highlighted in Table 2.1.
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Table 2.1: The relationship between indicator types (taken from Fiksel et al, 1998)
Leading
indicator
Lagging
indicator
Sustainability training
(number of 
employees trained)
Sustainability training
(employee evaluation 
of courses)
Product eco-efficiency
(amount of product 
sold)
Product eco-efficiency
(stakeholder 
satisfaction at number 
of awards received)
Quantitative Qualitative
2.3.2 The audience o f an indicator
Any indicator development must bear in mind who the information is to be communicated to. An 
indicator is useful only if it presents information that can be understood (Meadows, 1998). 
Indicators are tools so their value and appropriateness depends not only on their relevance to issues 
of SD, but also upon their intended use and audience (Bossel, 1999). They must retain a degree o f 
flexibility because ideas and preferences are likely to change over time (Fricker, 1998). The audience 
of government indicators will principally be those affected by policies and regulations issued by 
government are. There will also be an element o f wanting to know how quality o f life within one 
country compares to another. Industry indicators will have a varied audience with a number o f 
different stakeholders wanting to see the information for a variety o f reasons, as highlighted in 
Chapter 1.2.1. The range of people interested in an industry’s indicators is another reason why 
attempts at joint standardisation will not work. Customers are interested in learning how 
sustainable the company’s products and processes are. Competitors will be interested in 
benchmarking performance. Government and regulators want to see how guidance and legislation 
are being met within the company. The local community o f operating sites will be focused on 
pollution and traffic levels caused by the business. Employees will be interested in how the 
company is caring for its staff and whether it is a responsible business looking towards long-term 
survival. A great number of different stakeholders who have pressure for change by the business 
will continue to be interested in the business. In each case indicators will help to communicate the 
relevant information.
Indicators arise from values — we measure what we care about — and they create values — we care 
about what we measure (Meadows, 1998). The very act of deciding what and how to measure 
involves making value judgements. All indicators are laden with values or carry implicit messages,
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which means indicator sets cannot really be seen as neutral. Consideration o f the values or concepts 
underlying each indicator can lead to a more balanced presentation (Cobb and Rixford, 1998).
Agenda 21 encouraged a number of indicators to be used within industry, government and 
communities. Fricker (1998) views the proliferation o f indicators as suggestive of absence o f debate 
and understanding. It is more likely to reflect the multifarious nature o f SD. That is why it is 
important to separately investigate what government and industry are doing because they are likely 
to have very different perceptions about the importance and future o f SD and indicators.
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2 .4  E x a m p l e s  o f  s u s t a i n a b l e  d e v e l o p m e n t  ( S D ) i n d i c a t o r s
Over the past decade there has been a dramatic increase in the number o f sustainable development 
(SD) indicator projects throughout virtually every level o f society. Today, there are SD indicators in 
use - and more in development - at international, national and regional/local level. Government 
and industry are both working towards collecting and communicating SD information after the 
initial impetus of the Agenda 21 document with its request for use of effective indicators
2.4.1 Government use of indicators
Many of the established indicators are government-led (Farrell and Hart, 1998) and focus on 
employment, health and G N P13. They are needed for managing the effectiveness o f policies. They 
also help to educate and inform society on whether or not its government is achieving results. They 
must represent a varied sample of the people. There are a number o f community group initiatives 
that aim to understand issues at local level. The most promising are those the public has initiated 
and retained control over, such as ‘Sustainable Seattle’. Valentin and Spangenberg (2000) and 
Warburton (1998) provide detailed information on community indicator projects and their success 
in encouraging public participation. Measurement at a local level occurs where roles and 
responsibilities are clear. Therefore, it is much easier to monitor and enforce changes for 
improvement towards sustainability. The measures produced often show similarities between local 
and national sets, which is useful in giving weight to the indicators used at the national, holistic level 
because it proves they can reflect the local, detailed aspects.
Governments use indicators to raise awareness o f an issue and galvanise action. The public may 
also pressure policymakers to take further action. For example, if a policy to reduce cars is 
promoted, then the public can respond by demanding improved public transport with the relevant 
indicators highlighting how successful this is. Therefore, government must produce indicators 
based on sound data and that bear in mind people’s concerns. Indicators are needed that have 
public resonance (UK Round Table on SD, 1997).
13 GNP: GDP plus the income to domestic residents from foreign investment, minus the income earned in domestic markets to 
foreign investment. GDP: The total market value of all final goods and services produced in a country in a given year, equal to total 
consumer investment and government spending, plus the value of exports, minus the value of imports.
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There are examples of government measures capturing public imagination. For example, the 
Sustainable Seattle project measured the number o f native salmon in a local river. This had 
particular resonance14 and the public were keen to see the results o f the measure as an analysis o f the 
environment. A concern -  explored in Section 2.5 -  is that it is not clear what exactly it is 
indicating. It could relate to a number o f issues, such as river pollution, biodiversity and the state of 
the local economy. However, the project has experienced a great deal o f success and has been run 
by the community since 1991.
The benefit of applying local knowledge to indicators through the use o f communities is significant 
because community measures often feed into the national indicators that then take a more general 
perspective. One example of this is the UK Government headline indicators15. These are used as a 
‘quality of life barometer’ and measure 15 aspects o f everyday life such as housing development, 
health, jobs, air quality, educational achievement, wildlife and economic prosperity. Their role is to 
move away from a focus on policy aims and focuses public attention on what SD means. These 
indicators provide an overview of whether we are all achieving a better quality o f life, now and will 
do in the future. This is very important for the national sets because it helps to reduce the time 
spent at the local initiatives on educating people about what SD means. In so doing, it is reducing 
one of the major barriers for government indicators.
2.4.2 Industry use o f indicators
Industry operates at a number o f levels (manufacture, distribution, retail, marketing and 
management) and also works across geographical boundaries. The limits o f roles and 
responsibilities are often blurred though, which means a different approach to government 
measures is required. The driver for industry indicators is simply explained as the “. ..needto measure 
in order to manage’ (Veleva et a( 2001a). Companies, which have recognised that, have begun 
indicator development. However, many of the methods are still being proposed and there are few 
quantitative examples o f real case studies (Azapagic and Perdan, 2000). The majority o f work on 
indicators is at the corporate level with focus on emission levels, breaches o f legislation and 
existence o f management standards and policies. These indicators are increasingly used to compare 
companies with the Dow Jones Sustainability Group Index (DJSGI) providing the most popular
14 Probably related to the role of salmon in the region’s cultural heritage. For more information see: http://www.sustainableseatde.org
15 For more information see: http: /  /www.sustainable-development.gov.uk / indicators /headline /
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measure o f this sort. The indicators are usually included in external reporting documents this is 
explored in Section 3.3. This work also revealed that on closer inspection many of the measures 
currendy being used do not provide real data and are merely public relations’ exercises.
Companies find the issues of SD hard to operationalise’ (Veleva and Ellenbecker, 2001). Instead of 
demonstrating whether a company is moving towards or away from sustainability in all three 
directions: environment, society and economy, it tends to be treated as an extension to 
environmental management. This leads them to the unwise conclusion that meeting legislative 
requirements is enough (Veleva and Ellenbecker, 2000). New frameworks and tools are needed to 
offer guidance on how to work towards sustainability. Measurement is the key to providing the 
necessary information for effective decisions (Veleva et al, 2001b). Companies need to use 
indicators to inform decision-makers and stakeholders.
Industry is beginning to change thanks to external pressures from organisations such as Friends of 
the Earth16. Tactics such as highlighting the most significant polluters o f a region are being used to 
help reduce the number of companies that are opting out and reinforces the need for them to 
understand the impacts o f their operations. Industry is encouraged within a number of websites to 
publicise its successes and failures from the use of indicators but these sites still tend to be 
dominated by community initiatives17. Businesses tend to be reluctant to deal with social aspects o f 
indicators because they require consideration o f qualitative, hard-to-measure aspects. There is also a 
need for the indicators to be developed with the involvement of stakeholders. This further 
complicates the process with the need to include the right people and manage their interaction to 
gain indicators o f meaning to the company and its stakeholders. Concerns over confidentiality and 
the time, resources and repeated consultation of key stakeholders make it a difficult concept for 
industry to accept. Short-term measures are needed to guide and inform on progress and begin the 
education process on why these measures are important to industry survival.
2.4.3 Comparison of government and industry initiatives
The following tables display indicators developed by the United Nations Division for Sustainable 
Development. They were developed as a guide to development at a national level. There are also
16 For an example see: h ttp ://w w.guardianxo.Uk/climatechange/story/0.12374.1126661.00.himl [accessed 02 /03/04]
17 For an example see the compendium of indicators run by the USD (International Institute of Sustainable Development): 
http:/Avww.iisd.org/measure/compendium/
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indicators produced by the International Petroleum Industry Environmental Conservation 
Association and American Petroleum Institute (IPIECA and API, 2003). They result from a 
compendium of the oil and gas industry. They are organisations chosen to reflect the indicators in 
use by government and industry respectively. In italics are additional indicators, including the 
relevant company, to demonstrate those that were missed by the 2003 report. There is a wide range 
of indicators available from national government and corporate industry initiatives. Using a 
summary of those produced by an amalgamation o f the petroleum industry and a government 
group was seen as the most suitable comparison. Table 2.2 begins the discussion by displaying the 
environmental indicators developed by the two groups.
Table 2.2: Comparison of environmental indicators producedfor government and industry
United Nations for Sustainable Development IPIECA and API Petroleum Indicators
Atmosphere Emissions of greenhouse gases 
Consumption of ozone depleting substances
Ambient concentration of air pollutants in urban areas
Greenhouse gas emissions 
Halon use
Flaring/venting 
Acidification potential
Land Arable and permanent crop land area
Use of fertilisers
Use of agricultural pesticides
Forest areas as a percent of land area
Wood harvesting intensity
Land affected by desertification
Area of urban formal and informal settlements
Oil spills to land 
Metallic waste
Number/quantity discharges to land
Recycled waste
Total waste
Total hazardous waste
Toxic releases
Remediation o f site (Occidental)
Oceans, seas and 
coasts
Algae concentration in coastal waters
Percent of total population living in coastal areas 
Annual catch by major species
Reused water
Freshwater Annual withdrawal of ground and surface water as a 
percent of total available water 
BOD in water bodies
Concentration of faecal coliform in freshwater
Biodiversity Area of selected key ecosystems 
Protected area as a %  of total area 
Abundance of key species
Additional Environmental audits
The greatest similarity is with environmental measures. Greenhouse gas emissions and ozone- 
depleting substances are measured by both and reflect the greatest area of public concern for the 
environment. Industry did not measure freshwater or biodiversity, which could present a gap in 
thinking. It may not be giving full consideration to its environmental impacts. With depletion of oil
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and gas, attention will turn to renewable fuels, which will have serious repercussions on biodiversity 
and freshwater that cannot be ignored.
Table 2.3 demonstrates how government and industry social indicators compare.
Table 2.3: Comparison of social indicators producedfor government and industry
United Nations for Sustainable Development IPIECA and API Petroleum Indicators
Equity Percent of population living below poverty line 
Gini index of income inequality 
Unemployment rate
Ratio of average female wage to male wage
Diversity (ethic/gender)
Employee issues 
Employee turnover
Lowest wage to minimum wage; average wage to 
minimum wage 
Child labour
Health Nutritional status of children 
Mortality rate under 5 years old
Life expectancy at birth
Percent of population with adequate sewage disposal 
facilities
Population with access to safe drinking water
Percent of population with access to primary health care 
facilities
Immunization against infectious childhood diseases 
Contraceptive prevalence rate
Fatalities (employees, contractors, combined)
Lost time/accident/illness rate (employees, contractors 
combined)
Recordable injury rates (employees, contractors, 
combined)
Recordable incidents
Education Children reaching grade 5 of primary education 
Adult secondary education achievement level 
Adult literacy rate
Employee training
Housing Floor area per person
Security Number of recorded crimes per 100,000 population
Population Population growth rate
Population of urban formal and informal settlements
Additional Social/community investment 
Employee volunteer time
Social indicators by industry focus on employee concerns. Staff are an important part o f the 
stakeholder group, but many others should also be included. The reference to investment in society 
is typical of the problem with industry’s view of its role in that area. The belief that industry is 
working adequately on community issues by charitable donations is wrong. It is often quoted in 
company reports as demonstrating the social impact of the company18. Industry has more than an 
economic effect on society7 and the view that issues can be resolved by giving money is misguided.
18 For examples see: Talisman Energy’s Corporate Social Responsibility report, June 2000 and Unocal’s Corporate Responsibility 
report, 2001.
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This was highlighted in Section 1.3.6.2 where Shell’s donations in Nigeria led to bribery, corruption, 
unrest and increasing distrust o f the organisation.
Some of the terms used by government use specific terminology such as formal and informal 
setdements, Gini index and contraceptive prevalence. The danger in using such terms is that the 
public do not understand them. Their use must be accompanied by lengthy explanations of what 
they mean, so reducing their usability'.
Table 2.4 demonstrates the more traditional economic measures of government and industry7.
Table 2.4: Comparison of economic indicators producedfor government and industry
United Nations for Sustainable Development IPIECA and API Petroleum Indicators
Economic structure GDP per capita
Investment share in GDP
Balance of trade in goods and services
Debt to GNP ratio
Total ODA given or received as a percent of GNP
Environmental expenditures
Return on average capital employed (ROACE) (Shell 
and Conoco)
Safety/health expenditures 
Sustainable development expenditures 
HSE related fines 
Wages
Consumption and 
production patterns
Intensity of material use
Annual energy consumption per capita
Share of consumption of renewable energy resources 
Intensity of energy use
Generation of industrial and municipal solid waste
Generation of hazardous waste
Management of radioactive waste
Waste recycling and reuse
Distance travelled per capita by mode of transport
Fuel and energy consumption
Government economic indicators tend to focus on traditional measures such as GNP. Industry7 
tends to look at expenditures related to its operation. Appearance of an indicator related to 
‘sustainable development expenditure’ is worrying. It is not clear why such an indicator would need 
to be included. Does industry expect spending to increase or decrease on this issue? Putting a 
measure on SD expenditure suggests it is simply another issue that the company must endure, like 
HSE-related fines. The result is that it does not seem that SD has been incorporated into the 
thinking and ethical perspective of a business. Industry needs to think about how7 the long-term 
issues of operation affect society7 and the environment. It should not just consider how7 economics 
affects the short-term survival of the business.
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Table 2.5 shows the institutional indicators that are intended to provide information on the 
structure and working of government and industry.
7 able 2.5: Comparison of institutional indicators producedfor government and industry
United Nations for Sustainable Development IPIECA and API Petroleum Indicators
Institutional
framework
National sustainable development strategy 
Implementation of ratified global agreements
SO14001 or other management system
Reputation (Shell)
Bribery/business ethics cases
Institutional capacity Number of internet subscribers per 1000 inhabitants
Main telephone lines per 1000 inhabitants
Expenditure on research and development as a 
percent of GDP
Economic and human loss due to natural disasters
Industry has few indicators relevant to this field but Shell’s consideration o f reputation by Shell is an 
encouraging development. It shows that the need to include consideration of a company’s 
reputation does play an important part in survival and sustainable development. It would be useful 
to see businesses demonstrating evidence of SD strategies but perhaps they have not identified 
institutional issues as valid within industry. Ensuring the strategies are in place to continue the 
commitment to SD is important, not just demonstration of the environmental management systems 
by industry.
2.4.4 D iscussion of governm ent and industry initiatives
Both government and industry are more likely to report lagging indicators19. However, it is difficult 
to draw comparisons between the two sets because they are very different. Emphasis is on past 
performance. They cannot hope to move forwards if they are constandy focusing on what has 
happened. It is like walking backwards. Who knows when you could fall down a hole if you are 
looking the wrong way? As mentioned previously, leading and lagging indicators are needed to 
complement each other.
Government indicators of this particular example total 54; industry has 36. This may reflect the fact 
that government focuses on each issue in greater depth with the help of local measures. However, 
too many indicators can become burdensome so fewer indicators -  as long as they are carefully
19 As described in the chapter: ‘Explanation o f indicators o f sustainable developm ent’.
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selected — may be preferable, ideally no more than thirty. Government indicators have not been 
developed with the audience in mind. Use of technical language could lead to the measures being 
dismissed as irrelevant and the public feeling they have no ownership over them. Government 
measures may also have produced indicators where it is not clear what they are indicating. But the 
success for government indicators lies in the process o f indicator development that is actively 
educating the community and raising awareness.
There is a need for industry to produce indicators at the operational level with clear roles and 
responsibilities. This chapter has demonstrated that it is not yet happening instead emphasis is on 
corporate initiatives. Industry is also failing to deal with qualitative aspects of its operations. Focus 
on employees with the belief that charitable donations make a business socially responsible 
emphasises the reliance on indicators that are easy to measure. It would be more useful to see 
indicators that depict issues such as perception o f the industry within different countries. This 
would help the company to understand the complexities o f working in a number of countries with 
different values and expectations. It also demonstrates that the company is concerned about its 
impacts beyond economic contribution. ‘Measuring to manage’ is highlighted in the indicators 
given by industry. Emphasis is on management systems and short-term performance. Industry 
must look longer term and begin to guide, inform and educate on its business operations from a 
more responsible perspective.
The selection o f indicators produced by industry has also highlighted the important role played by 
government. Indicators on energy efficiency and ones that moved more towards sustainability 
emerged from companies that operated in countries where political will for change was strong. 
Government is driving the use o f indicators in industry. Industry should also look to government 
to recognise possible improvements and move towards operational indicators.
It is important to investigate the barriers to indicator development to try to understand why 
problems are occurring.
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2 .5  U n d e r s t a n d i n g  t h e  b a r r i e r s  to i n d i c a t o r s
The importance o f indicators o f sustainable development (SD) has been highlighted. However, 
developing meaningful measures is not an easy task there are a number o f other barriers that are 
important to acknowledge.
Indicators cannot tell us everything about the system in question; they will be the “map not the 
territorf’ (Fricker, 1998). A lack of appropriate data may result in missing vital information. This 
should not be taken to mean that indicators should be based only on available data, because it is 
possible to fill gaps with qualitative information, which helps to avoid producing a world o f quantity 
without quality. You cannot assume that because you have a number you have a good indicator. It 
is easy to find numbers that tell us about the magnitude of something: number of inhabitants of a 
city, vehicle miles travelled. What is much harder to develop are numbers that tell us about quality.
Indicators are heavily influenced by the values o f any developer, analyser and interpreter. All 
indicators are burdened with values or carry implicit messages that mean indicators are not neutral. 
They are intended to summarise information o f value to an observer (Bossel, 1999). But this 
information is useless if it is not presented to a mind prepared to receive it (Meadows, 1998). This 
can be dealt with — to a certain extent — by ensuring that each indicator is accompanied by an 
explanation of why the values and concepts were chosen.
There is also the danger that we believe they are telling us one thing when in fact they relate to 
something else, sometimes referred to as multicollinearity. For example, the price of oil does not 
directly tell us about the abundance of oil. Instead it tells us about the capacity and production of 
current oil wells. It is important not to depend solely on the use of indicators; we still need to use 
our own judgement and experiences to ensure they reflect the real situation. There are examples 
where it is difficult to tell whether the indicator used is denoting the cause or effect o f an issue 
(Diener and Suh, 1997). For example, government could see the poor environmental performance 
of a company as being the cause of public dissatisfaction with its operations. However, taken from 
the industry perspective it could be that public dissatisfaction has led to the effect o f a ‘no win’ 
mentality, so the company has reduced its efforts to improve environmental performance.
Aggregation refers to the need to combine different measures to ease the data-handling process. 
This is not undertaken within an indicator set to the same degree as an index. Development o f 
indicators will involve many arbitrary decisions on which issues to select and how to aggregate them
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(Huang et al, 1998). Aggregating issues can imply a set o f trade-offs that may not exist. I f  not 
properly managed the aggregation o f different types o f data into one measure can result in unclear 
meaning, bad communication and poor analysis.
The barriers to implementation for government and industry will be different. It is important to 
explore what they are to understand how indicator development can progress.
2.5.1 Government barriers
Government indicators involve a wide range o f stakeholders who will all want emphasis on different 
issues (Gustavson et al, 1999: 120). The difficulty is that achieving consensus usually produces a set 
o f indicators that do little to challenge prevailing practices. Although it is worth remembering that 
those produced may be flawed, their success still lies in the process and participation. Indicator 
selection also requires that a significant amount of time be spent discussing the meaning o f SD and 
sustainability. Individuals involved have often not come across the terms previously and they need 
to understand and relate them to their community before they can produce meaningful measures.
Governments cannot produce a common set of indicators that will apply worldwide because 
different cultures and regions will pick very different ones (Valentin and Spangenberg, 2000). 
Therefore it is difficult to compare different countries without using the flawed, aggregated 
measures such as GNP and H D I — explored in Section 3.1.2. Therefore, government indicators 
cannot be used as a benchmarking tool.
2.5.2 Industry barriers
Environmental indicators are the most common measures currently used by industry, which reflects 
the poor understanding o f what SD and sustainability really mean and how they apply to business. 
They are often over-simplified and mostly include material and energy consumption with some 
emission data. For example, the chemical industry usually uses energy consumed, waste reduction 
and recycling percentage of waste (Veleva and Ellenbecker, 2000). This fails to include a number of 
important impacts. Issues such as biodiversity and land use are concerns that should be included by 
every industry (Bossel, 1999).
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Current practice appears to be placed on meeting legislative requirements. However, a firm can be 
in full compliance with government requirements but still make little progress in working towards 
sustainability (Veleva et al, 2001). EU environmental legislation is increasingly working to ‘plug the 
gaps’ and severe penalties are more frequent20. The aim is to stop profit-maximising firms from 
seeking short-term rewards and opting out with the assumption that everyone else will be 
environmentally conscious so their pollution can continue and national targets still be met. Industry 
must move beyond this naive mindset. A shift in paradigms is needed towards acceptance o f the 
ethical and social responsibilities of business. If  that cannot be recognised then industry must 
recognise it will also be good for sales (Welford, 1993).
Lack o f empirical examples o f indicator use within industry is a major problem (Azapagic and 
Perdan, 2000). Industry also tends to look at a very narrow range with boundaries set at a particular 
manufacturing site with upstream and downstream effects ignored. This reflects the nature o f 
today’s businesses with the tendency to have multinationals that are made up of a number of units 
operating as separate businesses. Just as it is difficult to ensure the policies are being communicated 
throughout the business it is also difficult to relate local issues to the whole business and what is 
happening upstream and downstream. Subsequendy, there is the danger o f a number o f indicators 
being produced that are difficult to quantify and understand and do not guide decision-making 
effectively (Azapagic and Perdan, 2000). The communication issue within business means 
corporate initiatives on SD indicators currently have limited relevance to the operational levels. 
Work on SD is needed at the operational levels to ensure true change and progress towards SD; 
otherwise it becomes little more than a public relations campaign. Industry also has to overcome its 
reluctance to engage with stakeholders for fear o f outrage over current practices.
20 For an example see: http:/ / ecolu-info.unig-e.ch/ archives/envcee97/0590.html past accessed 03/03/04]
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2 .6  T h e  i m p o r t a n c e  o f  i n d i c a t o r s  i n  t h e  p e t r o l e u m  i n d u s t r y
Measurement of SD is particularly complex for the petroleum industry because it is based on an 
unsustainable resource. Sustainability impacts in one country will be very different to another, 
particularly in view of East-West differences. Measures developed by the petroleum industry will 
have a degree of similarity because common products and processes are used worldwide. The 
major difference is in the perception o f the industry.
Stakeholder tmst and engagement are increasingly critical to business. The Shell examples o f Brent 
Spar and Nigeria — outlined in Chapter One — have highlighted the importance for the petroleum 
industry to have meaningful measures to inform its decisions. Environmental, social and economic 
information must all be considered. Measuring one in isolation can lead to misrepresentation and 
cause significant damage to the company.
Moving towards SD raises fundamental questions about the industry’s moral and environmental 
obligations. Should the industry really be involved in the exploitation o f a natural resource? The 
real drive for SD within the petroleum industry must be to move away from a fossil fuel company, 
exploiting natural resources, to being an energy provider using the maximum level o f renewable 
fuels.
However, this transition will not be straightforward. Today’s society relies on petroleum products 
in all aspects o f life from storing food to getting from A to B. The industry must work on 
minimising the impact of petroleum loss on society as fossil fuel levels continue to decline and C 0 2 
levels rise. Without taking this into account the industry can never be seen as being sustainable. 
Measurement o f social impacts is therefore a critical area that must be linked to the environmental 
and economic impacts o f the industry.
Indicators are strongly dependent on the type o f system they monitor (Afgan et al, 2000). 
Therefore, the petroleum industry must begin by understanding what SD and sustainability mean to 
it as a business and its products. As explained in Chapter One, SD refers to the fact that the 
petroleum industry must ensure the use and demise of oil reserves does not negatively impact on 
people’s quality o f life, now and in the future. Sustainability requires all three aspects of SD (and 
internal manifestations) to be achieved and sustained simultaneously. Production o f petroleum 
products must ensure maximum benefit is obtained from the non-renewable components and 
attention must be placed on finding renewable alternatives that maintain technical excellence and
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usability for the consumer. Indicators must be based on these statements to ensure progress 
continues in the right direction. The statements remain constant but the indicators can change to 
ensure the best decisions are made.
Based on these considerations a number of specific issues can be proposed for measurement by the 
industry. Measurement o f the level of renewable material, ease o f customer use, technical 
performance and price o f the product are all important. Indicators must communicate the effect of 
the industry in every area of its operation, through life cycles and geographical boundaries. 
Indicators must be developed at the local level o f individual products and processes, not just by the 
corporate centre. The aim of indicators should be to build the trust with stakeholders, which may 
have been lost through past mistakes. Therefore, they should be developed to be understood by a 
wide range o f people and provide insight into business processes to increase transparency of the 
operations.
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Creation of sustainable development (SD) indicators
Understanding the concept o f sustainable development (SD) and sustainability from certain 
perspectives was established in Chapter One. This understanding should ideally lead to carefully- 
planned effective action. However, the hardest thing about sustainability is actually achieving it 
(Hart, 1998). Though it may not be easy, the concept of SD must be translated into the practical 
dimensions of the real world (Bossel, 1999). One way to achieve this is through the creation of 
indicators of SD (see Chapter Two).
The term ‘indicators o f sustainable development’ was clarified in the previous chapter. 
Interpretation o f definitions highlights it refers to the various qualitative and quantitative values that 
collectively measure the capacity to assess past, present and future. The indicators will form a 
crucial part of assessing progress towards SD and sustainability for internal and external decision­
making (Veleva and Ellenbecker, 2001; Veleva and Ellenbecker, 2000; Callens and Tyteca, 1995; 
Farrell and Hart, 1998). Whilst there is not one universal formula for creating a set o f SD 
indicators, answering the following questions can help to provide the basis for designing a process 
appropriate to the needs o f the organisation.
•  What makes a good indicator of SD?
• How many indicators should be selected?
•  What types o f processes have been used to create indicators of SD?
• What is an indicator framework?
•  How should the indicators be communicated?
These questions will be explored in this chapter. In the final section the set o f indicators developed 
for the petroleum industry are outlined with further explanation o f each indicator in Chapter 5.
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3 . 1  D e s i r a b l e  c h a r a c t e r i s t i c s  o f  i n d i c a t o r s
First an understanding of what makes a good indicator of sustainability is needed. To achieve this, 
every sustainable development indicator project identifies a selection criteria to make sure only the 
most suitable are identified.
3.1.1 Indicator selection criteria
There are many examples o f indicator selection criteria. Meadows (1998) and Moldan & Billharz
(1997) have both looked extensively into the desirable qualities of an indicator set. In many cases 
the differences between the various sets o f criteria are in language only. Table 3.1 provides a 
definitive list o f characteristics for indicators for the petroleum industry that have been compiled 
from relevant and available research.
Table 3.1: Important characteristics for an indicator
Physical Money and prices are inflatable and unstably exchangeable.
Hierarchical A user should be able to delve down to detail if desired but also obtain the 
general message quickly.
Supplementary A user should be provided with information on issues that they cannot measure 
for themselves (such as radioactive emissions).
Appropriate in scale Not over or under aggregated.
Democratic People should have input to indicator choice and have access to the results.
Participatory People should be able to measure indicators for themselves; measurement 
should not be based on obscure issues.
Verified The homogeneity of interpretation can be assured through the use of external 
verification.
Simple Information should not be overly complicated. Indicators should be useful to all 
stakeholders.
Sensitive The indicators must reflect any changes in issues effectively.
Leading Information must be provided in time to act on it.
Timely Coming at the right point in time.
Sufficient There should not be too much information to comprehend yet information 
should not be too little to give an adequate interpretation of the issue.
Tentative The indicators should be available for discussion, learning and change.
Communicative Indicators should provide information to all stakeholders and be easy to 
understand.
Economical The collection of indicators should balance the information requirement with the 
available resources. The information should also not take too long to collate.
Relevant Indicators must remain relevant to the issue it depicts.
Reliable The information collected should come from reliable resources.
However, while criteria are useful in helping to provide guidelines for selecting indicators, they do not
guarantee that those selected will be the most meaningful to any given audience (Pinter et al, 1999). It is 
worth noting that there may be other characteristics that could be added, such as scientifically sound. 
However, these characteristics were chosen to reflect as many issues as possible without being too
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burdensome. Though it is easy to list the ideal characteristics, it is not so easy to find indicators 
actually meeting all of them (Meadows, 1998). Therefore, it is important to rank the indicators 
against the characteristics. Table 3.2 shows the matrix for ranking the indicators.
Table 3.2: Indicator Matrix for Evaluation
decreasing suitability
Indicator
Characteristics
meets the 
characteristic 
very well
meets the 
characteristic
likely to meet the 
characteristic
can be changed 
to meet the 
characteristic
does not meet 
the characteristic
Physical
Hierarchical
Supplementary
Approp. in scale
Democratic
Participatory
Verified
Simple
Sensitive
Leading
Timely
Sufficient
Tentative
Communicative
Economical
Relevant
Reliable
A range of responses needs to be included within an evaluation. The characteristics have been 
placed in a matrix similar to ones produced for risk assessment, which will be demonstrated in 
Chapter Six. When indicators have characteristics that can be graded within the dark grey boxes of 
the matrix, the indicators can be interpreted as inappropriate for use. The matrix demonstrates that 
certain characteristics are mandatory for indicator sets such as communicative, economical, relevant 
and reliable. Other characteristics, such as physical, hierarchical and supplementary, allow for a 
more flexible response. Ideally indicators should possess a minimum of four characteristics. A 
complete indicator set should have an average of 10 characteristics within the first column (‘meets 
the characteristic very well’). The indicators should then be ranked within the white or light grey 
boxes. The use of the matrix should counteract any difficulties that may arise due to subjectivity. 
The matrix is designed to be used by anyone dealing with indicator development and assessment. 
Each indicator should be evaluated against the characteristics in the matrix. This will ensure those 
used in the decision-making process are effective.
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To demonstrate how the evaluation framework can be used two examples of social indicators are 
contained in Figure 3.1.
Figure 3.1: Evaluation of Indicators By the OECD and GR1
decreasing suitability
Indicator
Characteristics
meets the 
characteristic 
very well
meets the 
characteristic
likely to meet the 
characteristic
can be changed 
to meet the 
characteristic
does not meet 
the characteristic
Physical X
Hierarchical X
Supplementary X
Approp. in scale X
Democratic
Participatory
Verified X
Simple X
Sensitive
Leading
Timely X
Sufficient X
Tentative X
Communicative
Economical X
Relevant
Reliable -
OECD: Expenditure for air pollution abatem ent 
decreasing suitability
Indicator
Characteristics
meets the 
characteristic 
very well
meets the 
characteristic
likely to meet the 
characteristic
can be changed 
to meet the 
characteristic
does not meet 
the characteristic
Physical X
Hierarchical X
Supplementary X
Approp. in scale X
Democratic X
Participatory
Verified X
Simple X
Sensitive X
Leading X
Timely
Sufficient X
Tentative X
Communicative X
Economical
Relevant X
Reliable
GRI: Custom er satisfaction levels
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The OECD social response o f expenditure on air pollution abatement and the GRI’s indicator o f 
customer satisfaction level are evaluated. The matrices demonstrate how these are unsuitable 
indicators from the petroleum industry perspective. The main difficulty associated with the OECD 
indicator is that it relies on an economic value (expenditure) to represent a social issue (pollution 
abatement). It is difficult to know what information such an indicator would present. For example, 
if more money is spent does this indicate pollution has increased or decreased? It may be more 
communicative if explanation accompanies it but uncertainty on the matter means it scores low on 
this characteristic when assessed within the matrix. This also impacts on the relevance o f the 
indicator. The fact it uses price is unreliable and has problems with sensitivity. It is not a stable 
measure and could change due to external forces unrelated to the company’s performance. A 
lagging indicator means it may not provide enough focus on future progress.
The GRI indicator on customer satisfaction also has scores within the darkest section of the matrix. 
The issue highlighted is that it would require cosdy data collection and interpretation. Measuring 
customer satisfaction levels would need to be measured through stakeholder engagement processes 
that typically take considerable time and money. In addition the matrix highlights the fact that if  the 
score was particularly poor there is limited work that can be done to rectify the situation; by that 
time the damage is done, it is not a timely indicator. It will not produce a reliable answer because it 
will change dependent on size and culture o f sample. Future replication will be difficult.
Both indicators were developed for industry. The OECD indicator was part o f a hierarchy of 
indicators; the GRI example was not. The evaluation matrices have highlighted their unsuitability 
for purposes o f the petroleum industry. It reinforces the importance o f developing indicators for 
certain perspectives rather than ‘one set fits all’.
The indicator evaluation matrix is a useful tool to demonstrate the effectiveness o f selected 
indicators. For application of the matrix to the indicators developed for the petroleum industry see 
Chapter Five. In addition to the characteristics, it is useful to consider the advice provided by Hart
(1998) for making a better indicator. Although nothing will guarantee that the set o f chosen 
indicators is optimal, keeping the following in mind may keep their development on track:
• Measure what you want to see in the future;
• Measure something that is relevant to people;
• Measure the cause, not just the effect.
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It is important to note that it is not effective to develop endless lists o f indicators. We want to see a 
select group o f indicators that tell us everything we need to know about the values we have today, 
and how these will be affected in the future.
3.1.2 Number of indicators to select
Having established what makes a good indicator, it is necessary to determine how many are needed. 
If  too many indicators are selected, the user may become overwhelmed with information. On the 
other hand, if not enough indicators are developed, there is a risk that the user will be unable to 
develop an appreciation o f the overall picture. The number of indicators used will, therefore, need 
to be determined based on the user’s specific needs.
This was the thinking behind selection o f indicators for this project. The number was driven by the 
information that was required, rather than a pre-determined amount. However, it was important to 
be mindful o f the maximum number of indicators that could be reasonably communicated. 
Studying existing indicator sets revealed that few went beyond 40 in number; therefore, this was 
kept in mind as the maximum if required. A number o f publications (Bell and Morse, 1999; 
Valentin and Spangenberg, 2000) have noted that ideally around 20 indicators should be present. 
The fundamental challenge is that the number o f indicators should be as small as possible so the 
main messages are clear but avoid oversimplification o f the issues (Department o f the 
Environment, 1996)
There have been criticisms that having a number of individual indicators may mean they are either 
impractical or inconvenient to use during the decision-making process. This begs the question 
whether a level of aggregation is needed.
Aggregation is essentially the search for one indicator that depicts all impacts within one value. 
Whether or not indicators should be aggregated into a single number or ‘sustainability index’ is an 
important topic for debate in the field today (AtKisson, 1996).
One o f the best-known examples o f a sustainability index is the Human Development Index (HDI), 
which was introduced by the United Nations Development Programme (UNDP) in 1990 and has 
long been debated by researchers, practitioners and policy-makers. The index, a government tool 
that is used worldwide, measures three areas that are viewed as critical to a nation’s development: 
income (GDP), education (adult literacy rate) and heath (life expectancy at birth). The results are
69
Chapter Three
3.1 Desirable characteristics of indicators
often presented in the format o f a country/regional league table and provide a snapshot of 
performance.
Although HD I opens the debate and provides a good opportunity for positive press coverage, there 
are drawbacks because it condenses the complexities o f human development into three 
components. The result is that vital issues might be missed. A person’s income, education and 
health is all very interesting, but what about his/her happiness, stress, relationships, family and 
hobbies? The HD I does not consider any o f these points. The H D I simply measures information 
that is readily available and easy to assess. Indicator availability is no longer the important issue in 
relation to indicator development; it has shifted to indicator suitability (Wehrmeyer et al., 2001). 
Measures, such as whether a person is happy or not with their status quo, should not be ignored 
simply because they are more difficult to measure.
Those who advocate developing indexes from indicators believe aggregation is needed to provide 
indicators that will be able to substantially influence the decision-makers. They believe that 
aggregated indicators have more o f an impact on the mind and are more effective at attracting 
attention (Hardi, 2001). That is why indexes are suited to providing information at the higher, more 
superficial levels. The HD I index is used to compare countries and provides a way of feeding a vast 
amount of information into a meaningful measure. I f  indicator sets were communicated for every 
country, the amount o f information would make it difficult to handle. The other side o f the 
argument is the belief that aggregated measures often combine so much in one measure that it is 
impossible to use them to identify what is problematic or going well (Innes and Booher, 2001). 
Gains in simplicity can be lost in interpretation.
When providing measures for the petroleum industry the idea is to move away from the high level 
assessments that are already prolific, even though they are not standardised. A more detailed level 
of products and processes must be sought to really understand the decisions that are being made to 
ensure the company is moving in the right direction. The project looks beyond the tendency to 
consider progress towards SD, and sustainability is achieved by benchmarking against other 
companies. Instead, the focus is on whether the company is moving towards the concepts based on 
an understanding of what they mean. Only through such measures can we be sure that we are 
making real progress.
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High-level indicators used in company reports provide the highly aggregated measures, example 
such as the key performance indicators used by Shell1. A certain amount o f aggregation will be 
important to the indicators at a more detailed level because it helps with communication. The 
scenario used here is to have the indicators available at a number of levels with the indicators 
grouped for communication to a particular stakeholder. Particular care is taken to ensure that 
information is not lost during the aggregation process. It is also possible to look at the more 
detailed levels to see what constitutes the aggregate indicator (Meadows, 1998).
3.1.3 Sustainable development (SD) indicator creation methodologies
When indicator sets are communicated they are occasionally accompanied by a brief description o f 
the methodology that was used to create them. Rio Tinto provides a particularly good example of 
this. It identified a nine-step process that involved:
•  Defining your vision;
•  Consulting with stakeholders to identify priority objectives/themes;
• Describing qualitative indicators and quantitative metrics for each theme;
• Identifying historical performance, information gaps and benchmarking externally;
• Identifying improvement opportunities and applying a rigorous data-based process to define the 
business case for each project;
• Agreeing target levels o f performance and executive approval for needed resources;
•  Implementing improvement work and
•  Monitoring and communicating progress;
• Back to the first step (Argust, 2002, pers. comm.).
Rio Tinto has a number o f favourable points which makes its process such a good example. Firsdy, 
it has recognised that its industry is a local and regional issue and not simply the responsibility of its 
corporate centre. Therefore, a fundamental part o f the indicator process is to leam what is 
important locally and each project is looked at individually. Consultation with stakeholders gives a 
greater clarity to the chosen indicators because they depict what needs to be known outside the 
company. Unfortunately, a number o f industries have either not yet realised the role of
1 Explained in more detail in Section 1.3.6.7.
Chapter Three
3.1 Desirable characteristics of indicators
stakeholders within business decisions, or they are concerned about confidentiality which limits 
contact. Rio Tinto recognises not only the importance o f indicators but also that it is a continuous 
process with external input.
It would appear, however, that there are two areas where Rio Tinto’s process is lacking. It focuses 
on historical performance without consideration of future issues that may affect the business long­
term and the indicators tend to be developed solely for the process or extraction sites. It is not clear 
whether indicators have been developed for the individual products or if so, whether a similar 
process is used.
Unfortunately, in their external communications most companies do not include their methodology 
for creating the indicators. However, it is worth presenting an idea o f a typical process for 
development of indicators. Valentin and Spangenberg (2000) have outlined a six-step process for 
the development o f sustainability indicators. These six steps are:
1. Preparing the process;
2. Forming a working group;
3. Defining the Teitbild’ (defining the perspective o f the desirable and possible);
4. Choosing indicators and data;
5. Discussing targets and measures;
6. Follow up.
These processes are important because they provide valuable guidance to any person or group 
tasked with developing indicators. The process must be carefully explained so a similar method can 
be used each time to provide a level of standardisation to the procedure.
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3 . 2  C o n c e p t u a l  f r a m e w o r k s
We have seen that sustainable development (SD) and its measurement embrace many issues and 
dimensions. To organise the different indicators relevant to SD, a conceptual framework is 
required. The framework is a set o f interrelated concepts, principles and ideas that help to organise 
and direct thinking about a particular issue or topic. Indicator frameworks can:
•  Organise coherendy the indicator sets;
•  Guide data and information collection processes;
• Be used as communication tools (summarise the information);
• Provide local grouping for related sets o f information;
•  Help to identify important issues;
• Allow comparisons to be made between different indicator sets and
• Help to spread the reporting burdens by providing a structured approach.
Therefore, an effective framework should help to determine priorities in the choice o f indicators 
and identify indicators that may be more important in the future (USD, 1997). There are a number 
of indicator frameworks in existence at a variety o f levels, ranging from local to international but 
with little standardisation (Bennett and James, 1999; Ditz and Ranganathan, 1997; Olsthoom et al, 
2000; Veleva and Ellenbecker, 2001). Within this project there has been investigation o f a number 
of fundamental indicator sets. Veleva and Ellenbecker (2001) focus on indicator sets within their 
work and conclude there is a need to standardise the methodology and have an agreed, explicit and 
operational definition o f indicators. Work by the Lowell Center for Sustainable Production has
gone far in securing a methodology for environmental indicators but more work is needed to refine
\
the economic and social indicators. To date, the most interesting findings regarding the 
development of indicator sets has been observed within work by the DETR (2000). Firstly, it has 
adopted a structured approach whereby a generic set provide an overall impression o f sustainability. 
These indicators are amplified at a community level. The DETR indicator set also feature the 
linkages between the indicators (this point is also highlighted within a review of community 
indicators by Valentin and Spangenberg, 2000 and Moldan and Billharz, 1997 mentioned 
previously). Despite the lack of standardisation it is possible to identify three common types of 
framework in use. They are:
• The topic of interest;
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•  The goals of developers;
• Pressure-state-response framework.
Topic-based frameworks group indicators by specific topic areas, such as economy and 
environment. However, these frameworks make it difficult to see links, which can lead to conflict. 
For example increasing economic growth can mean increased pollution. An example of this type of 
framework can be seen in Azapagic and Perdan (2000).
Goal-based frameworks organise indicators into matrices and show how an indicator relates to all 
the different sustainability goals. This approach appears to be the most promising because it 
demonstrates the links and shows how certain indicators can have multiple goals (for an example 
see Figure 3.2).
Pressure-state-response frameworks focus on human activities (pressures) that lead to particular 
environmental conditions (the states) and ultimately to remedial actions (the response). This is a 
popular type o f framework - originally introduced by the OECD in 1991 - but it is often difficult to 
tell whether an indicator is a pressure, state or response. For example the amount of oil spilled and 
the level of clean-up required could be pressures or states depending upon how the chain is looked 
at.
The framework is based on a concept o f causality that tends to suggest a linear relationship. The 
complexity o f SD and the inter-linked issues that are involved do not lend themselves to such 
treatment. It is, therefore, not linked to sustainability goals (Rennings and Wiggering, 1997).
3.2.1 Sustainability-based indicator frameworks
The Coalition o f Environmentally Responsible Economies and the United Nations Environment 
Programme launched the Global Reporting Initiative (GRI) as a joint initiative. Its govemment-led 
beginning has changed over time because it has gained support largely from the industrial sector. In 
fact, at the Johannesburg conference it was the only indicator framework that was mentioned during 
the one-day session.
The goal o f the GRI is to enhance the quality, rigour and utility o f sustainability reporting. Part o f 
this aim is the development of effective indicators based within the GRI framework of category, 
aspect and indicator.
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In June 2002, the GRI produced an updated version of the guidelines, which took into account the 
comments and suggestions that came from a wide variety of stakeholders. The fact that the GRI is 
attempting to provide a system for use by all individuals and organisations involved with sustainable 
development is a commendable but ambitious one. By trying to deal with all organisations, no 
matter what their stage o f SD reporting and measuring, produces a number o f problems.
Firstly, the guidelines advocate incremental change. A company needs to produce ‘step changes’ as 
opposed to incremental improvements (Fiksel et al, 1998). This fact was mentioned in Chapter One 
SD and sustainability require complete value shifts within an organisation and in many cases will 
require approaching business from a different perspective. Definite changes must be made, not 
small and diverse steps as advocated by Lindblom’s concept o f incrementalism (1979).
The guidelines also provide no indication o f what the end goal should be. Without an accurate 
picture o f the end result, it is not possible to know whether real progress is being made.
In the indicator framework categories are the broad areas or groupings of economic, environmental or 
social issues of concern to stakeholders. Aspects are the general types of information that are related 
to a specific category. For example greenhouse gas emissions and donations to host communities 
are included. A category may have several aspects. An aspect may have several indicators. The 
indicators are defined by the GRI as the measurements o f an individual aspect that can be used to 
track and demonstrate performance.
It presents a complex system with little guidance as to how the indicators should be selected. When 
studying the examples o f category, aspect and indicator there appears to be little to distinguish the 
category and aspect groupings. For example society, human rights and labour practices are given as 
separate categories. Would it not have been preferable to group them all under the category o f 
social, with human rights and labour practices as aspects?
It is useful to note that there is a danger o f counting data twice. For example the aspect ‘products 
and services’ applies to the environmental and product responsibility categories. This does indicate 
the link between the different categories by having the same aspect in both, but the danger is that 
the results will be miscalculated.
One area that has changed for the 2002 version of the guidelines is the grouping o f the indicators 
into two sets. Core indicators are relevant to most reporting organisations and interest stakeholders.
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Additional indicators represent a leading practice in economic, environmental or social 
measurement for a particular industry. This is an important development in allowing for 
comparison between industries.
However, not all core indicators have to be included. There is no limit placed on how many core 
indicators must be included for an industry to comply with the guidelines.
The GRI indicators have been developed for external reporting purposes. The role o f the 
indicators is simply to provide information. When dealing with the petroleum industry - and many 
other business types - the driving force behind the use o f indicators is not limited to providing 
external information. The real value o f indicators is internal identification o f the areas that need 
improving and to provide guidance for what the company should be working towards.
GRI indicators focus on communicating the state of the whole organisation. With many 
organisations, particularly those that are multinational, it is easy to lose key impacts within the 
wealth o f information that is needed to alter the position o f the organisation. An organisation must 
work towards sustainable development but perhaps it would be better to focus on specific aspects 
o f an organisation, such as products and processes, rather than trying to measure the industry as a 
whole. This could provide information for internal and external communication.
Following the analysis o f the GRI 2002 guidelines the associated problems can be summarised. 
They show:
•  The guidelines advocate incremental change;
• There is no identifiable end-goal;
•  It is a complex system;
• There is insufficient guidance on selection and implementation;
• The business value is unclear;
• There are burdensome reporting requirements;
• It has risks o f double-counting;
•  Sustainability is not clearly defined;
• It presents only an external communication tool and
• There are a large number of indicators.
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The Institution o f Chemical Engineers (IChemE) has also produced indicators intended for use by 
the process industry. They have been developed with a clear sustainable development objective in 
mind: ‘Are our operations sustainable or becoming more sustainable from year to year?’
The indicators study the processes as opposed to an organisation as a whole. Twenty-one indicators 
have been selected that fall under three headings: economic, environmental and social/ethical. The 
indicators are intended for internal use and have not been designed to meet external requirements.
The economic indicators are straightforward with issues such as value added and numbers 
employed. The environmental indicators present information in an easy format, covering topics 
such as global warming potential and atmospheric acidification.
The calculations involve the weight of emissions from a site to be multiplied by potency factors and 
require emission levels o f specific chemicals such as dichlorodifluoromethane and tetrafluoroethane. 
By completing these calculations the information is presented in an understandable format. An 
indicator, which states the global warming potential, means more to most people than lists of 
obscure chemical names and weights.
However, obtaining figures on specific chemical compounds is problematic, and can lead to an 
inaccurate representation if  certain chemical weights are not included in the calculation. For larger 
industries it is often difficult to pinpoint the impacts o f one operation.
As an example o f how complicated this would be, consider an oil refinery site. It is impossible to 
produce an inventory of emissions from an oil refinery site because of the large number o f 
processes that are involved. Chemicals can be measured at the top of a chimney stack, where most 
emissions occur, but the result is likely to be highly inaccurate. Storage tanks, pipelines and pumps 
are a few examples of where fugitive emissions can occur. They occur throughout the site and 
cannot all be accounted for because they will change over time, in location and amount.
The social/ethical indicators consist o f three indicators. Those that require qualitative responses 
ask: T)oes your company’s activity leave the environment in a condition that we cannot expect to be 
accepted by the next generation?’
This will require a subjective response. Whilst it is accepted that indicators do require a degree o f 
qualitative interpretation, this particular example will involve a long and detailed response. The 
information that is requested is not specific enough to avoid a selective response.
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The indicators developed by GRI and IChemE are two examples those that are concerned with 
sustainable development. A number of other organisations have developed indicators but 
principally focused on either environmental or social impacts.
3.2.2 Environmentally-based indicator framework
The World Business Council for Sustainable Development is an example o f an organisation that 
produced eco-efficiency indicators, which are focused on the economy and environment. However, 
it is worth re-iterating that at the recent Johannesburg conference on the indicator session that the 
Council led, the focus was purely on the GRI approach. This is interesting because the World 
Council’s approach looked at calculating:
Product or service value 
Environmental influence
The approach is looking at a much smaller scale and is novel because it helps internal decisions to 
be made accurately. The Council produced a set o f generally applicable elements, which are 
believed to be valid for all businesses. They are:
•  Reduced material intensity;
•  Reduced energy intensity;
•  Reduced dispersion of toxic substances;
• Enhanced recyclability;
• Maximised use of renewables;
• Extended product life;
• Increased service intensity.
The approach o f having a number of statements or elements that must be worked towards is good 
because it provides a boundary for the identification o f the indicators. However, the Council also 
uses the category, aspect and indicator framework highlighted by the GRI. Unfortunately, the 
elements listed in the bullet points were not actually used within the indicator framework. Instead it 
focused on the GRI approach.
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It would appear that work by the Council has been combined with the updated GRI guidelines. 
However, this merge has resulted in the loss of the useful work by the Council on focusing on a 
product or service level and the list of elements.
3.2.3 Socially-based indicator frameworks
Social frameworks have received a limited amount of attention, which is probably due to the 
qualitative data assessment they require. This has typically been approached through stakeholder 
consultation, which makes it a long and involved process. Despite these difficulties, recent years 
have witnessed increased pressures on organisations to demonstrate social and ethical performance 
and accountability.
AccountAbility launched the AccountAbility 1000 (AA1000) framework in November 1999 to 
improve the accountability and performance o f organisations worldwide. AA1000 is a voluntary 
accountability standard; a management framework focused on the quality o f social and ethical 
accounting, auditing and reporting and, in particular, on the process o f stakeholder engagement.
The final standard launch occurred in March 2003.
AA1000 has also worked closely with the GRI initiative. Each framework is seen as supporting the 
other. AA1000 provides a rigorous process of stakeholder engagement to support the development 
o f reporting indicators, while GRI provides specific indicators and an overall reporting structure 
that stresses stakeholder engagement in its development and content.
The AA1000 focuses on the holistic impacts o f an organisation. There are a number o f issues that 
rely on stakeholder input with the development o f indicators for industry. Firstly, when dealing at a 
top-level or looking at the overall corporate direction o f an industry, it is possible to see that the 
involvement of stakeholders will help to identify major issues. It also ensures the company meets 
the needs of its major stakeholders, the employees, shareholders and consumers. By focusing on 
the top-level social impacts there is a danger that the AA1000 will become a public relations’ 
exercise. Also, when you look at industry in more detail - such as the products and processes — this 
level o f stakeholder engagement becomes increasingly difficult.
When dealing with products and processes there is often a high level o f confidentiality surrounding 
the decisions that are made. In addition, decisions often need to be made quickly and need
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revisiting as situations change. The level of detail at the product and process level is reflected in the 
associated information that can often be complex and require specialist knowledge.
3.2.4 Discussion of indicator frameworks produced to date
The petroleum industry needs indicators that support internal and external decision-making, which 
requires attention to be placed on individual components: the products and processes.
Focusing at a detailed level allows industry to measure at a level where roles and responsibilities are 
clear. It also ensures that no issues are lost in the amalgamation that would be required at a top 
level.
Companies need measures to manage progress towards sustainability. This must come from a 
definite understanding o f what SD and sustainability mean to the industry. For the petroleum 
industry this would be a move away from a fossil fuel company to using the maximum level of 
renewable fuels to meet society’s needs.
Indicators of environment, social and economic impacts must all be developed under the context o f 
how they relate to SD. A framework is needed that provides clear and detailed guidance, not only 
for effective selection but also indicator use.
The GRI framework provides the most accepted method yet and has a level of influence on the 
majority o f available frameworks. However, there are a number of issues that limit its suitability for 
use in the petroleum industry. Principally, the guidelines provide no indication of what the end goal 
should be. It presents a complex system with little guidance and there is a danger o f counting 
information twice.
The IChemE presents a framework that has not succumbed to GRI influence. It is focused on the 
process industry and some of the calculations could be difficult for the petroleum industry to 
pinpoint accurately.
From studying the frameworks that are available, a number o f conclusions can be drawn on the 
development of a framework for the petroleum industry:
• It must not require too much data because it would reduce its usability.
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•  A framework that allows for reporting internally and externally would be beneficial. This 
would help to reduce the risk o f selective reporting. Decision-makers and society both rely 
on simple information.
•  A framework must include a statement that explains what SD and sustainability mean to the 
organisation because they will mean different things depending on who is involved. The 
work towards sustainability for a petroleum company would be very different to an 
environmental, non-government organisation (NGO).
•  A number o f statements leading to the SD definition - as originally developed for the 
WBCSD framework - would help to focus the indicator selection process.
•  The framework must move beyond looking at the organisation in isolation. What is really 
important to the petroleum industry is measuring its products and processes. This helps to 
reduce the risk o f issues being missed — accidentally or deliberately.
•  A framework that looks at the industry’s products and their life cycle is important. The 
petroleum industry has a number o f life cycle stages carried out externally. For example the 
transport o f fuels is one of the highest risk areas for a product’s life cycle. I f  an incident 
occurs while a product or process is being handled outside the company, it can still have an 
impact. Therefore, impacts still need to be measured and managed.
With these points in mind, and also remembering the complexities o f indicator selection, the 
challenge of undertaking a suitable framework for the petroleum industry was undertaken and is 
explained in Chapter Four.
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3 .3  C o m m u n i c a t i n g  t h e  i n d i c a t o r s
Once a final set of indicators has been selected, this information must be available in a format that 
can be used by all those who are interested in it. Properly presented, the indicators should have uses 
for a number o f different audiences, such as the decision-makers, the interested customers and 
other stakeholders (GRI, 2000). All findings must be summarised in a clear, well-organised manner 
that addresses the diverse needs of those audiences.
3.3.1 Communication of indicators in stand-alone tools
There are numerous ways to communicate the findings o f any SD indicator project. Most fall into 
two categories: matrices or graphical metrics. A matrix arranges numbers in rows and columns, 
each referring to a different issue, point in time or stage in a process. A graphical metric mosdy 
displays information in the form of a circle or compass and is a quick visual aid to help a company 
to make a decision.
SustainAbility Inc. has developed the sustainable business value© matrix to answer the question: 
‘What is the impact o f a SD initiative on the aspect o f business performance?’ The consultancy 
chose sustainability performance dimensions that are intended to cover the environmental, social 
and economic dimensions and bring out the business processes that underpin them. Figure 3.2 is 
an example o f a matrix.
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Figure 3.2: The sustainable business value© matrix (SustainAbility, 2001)
MATERIAL REDACTED AT REQUEST OF UNIVERSITY
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The matrix is intended to help the reader understand the strength and direction of the potential 
links. The colour and shading of each cell in the matrix represents the nature of the relationship -  
from negative to positive. Sustainability-balanced scorecards are another type of measure and are 
based on similar principles of using a coloured matrix to provide decision-makers with information. 
The scorecards highlight different stages in the life cycle of a process or product in terms of their 
positive and negative sustainable impact.
Consulting engineers Ove Amp has developed a project appraisal tool to rapidly review the 
sustainability of projects, plans, products and organisations. Using a graph, the SPeAR™ -  
Sustainable Project Appraisal Routine - combines the diverse concerns that need to be considered 
for sustainable design, including environmental, social and economic issues. It is demonstrated in 
Figure 3.3.
Figure 3.3: SPeAR™: An innovative approach to an often uncertain issue (Ove Arup, 2002)
MATERIAL REDACTED AT REQUEST OF UNIVERSITY
To display both positive and negative results, the centre of the diagram designates the neutral point 
that corresponds to good practice — the better the project the closer it is placed on the 22 measures to 
the centre. The ultimate aim of a project should be for all measures to arrive at the centre of the
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circle. There are a number o f examples o f this type of representation being used to depict 
sustainable development including the eco-compass2 and dashboard o f sustainability3.
While it is easy for a decision-maker to quickly pinpoint any areas that require improvement, it is 
difficult to know what constitutes good practice. Both a matrix and a graphical metric tend to 
cmdely measure the issues and concepts and omit the quantitative figures that would provide more 
detailed information. The fact that the tools have been completed by consultancies may also 
explain why the end result is sketchy because they do not have the same level o f access and 
permission over use o f the often confidential data.
Tischner (2001) identified the lack of measures available for businesses and said research was 
urgently needed. The fact that, so far, most measures have been developed by consultancies only 
increases the concern that few have been put into practice. Business needs to understand and 
identify a good product or process before it can work towards one. The assessment tool should be 
very clear about the distinction between what constitutes a good and a bad product or process. 
What is needed is a tool that presents a number o f levels of detail from actual data to the quick, 
graphical representation.
3.3.2 Communication of indicators in external reports
The business benefits include:
•  Driving internal improvements;
• Strengthening dialogue with stakeholders;
•  Influencing long-term strategic decisions;
•  Gaining competitive advantage;
• Attracting and retaining employees;
• Attracting investors;
•  Managing risk and reputation (Brownlie, 2001).
The company risks are not as clear. It is possible that the information can be abused or deliberately 
misinterpreted. Public reporting can raise expectations or introduce readers to issues that they were
2 See Fussier, C. and James, P. (1996) Driving eco-innovation Pitman Publishing, London
3 See http: /  /esl.jrc.it/envind /dashbrds.htm Past accessed 22/04/03]
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previously unaware of. Therefore, it is very important that companies approach reporting in an 
open and transparent manner. Guidelines have been prepared on reporting by the Global 
Reporting Initiative (GRI) and the World Business Council for Sustainable Development 
(WBCSD). It is essential that companies can recognise what is important to them and their 
stakeholders. There are a number o f organisations involved in collecting data on a company’s 
performance. They include:
T he C onference Board (h ttp ://w w w .con feren ce- 
board.org):
D o w jo n e s  (h ttp : //w w w .dow iones.com ): 
Storebrand (h ttp : //w w w .storebrand.com /) : 
Safety and Environmental Risk Management 
(http://wwvv.serm .co.uk) :
A ssociation o f  Chartered Certified Accountants; 
Centre In fo  SA (h ttp ://w w w .cen trein fo .ch /) : 
SustainAbility (h ttp ://w w w .sustainability.com): 
Zucher Kantonalbank (h t t p : / /w w w .z h k b .c h A :
Corporate Citizenship Co. (h ttp ://w w w .corporate- 
citizenship.co.uk / ) :
Hamburger Umwelt;
BiC and BiE
(http:/ / w ww.business-in-environm ent.org.uk): 
A D  Little
(http: /  /  www.arthurdlittle.com /  index.htm ):
Ethical Investm ent Research Service 
(h ttp ://w w w .eiris.org /in dex .h tm ):
Innovest (h ttp : //w w w .innovestgroup.com ): 
D eloitte T ouche (http: /  / w ww.deloitte.co.uk) .
All obtain their information from telephone interviews and questionnaires. The main areas o f 
questioning are environmental data, health and safety data, human rights information, social 
investment, employee information and sustainability. It would be ideal for a company to produce a 
report that answered all these queries. To consider the extent o f understanding and measuring 
currently undertaken by the petroleum industry, the research engineer reviewed reports o f 14 
companies4 in 2002. By analysing the information on the Internet and within available reports, four 
levels of reporting were identified that are summarised in Figure 3.4.
4 They were: BHP Billiton, BP Amoco, Conoco, Enterprise Oil, Marathon, Shell, Suncor, Unocal, ExxonMobil, Occidental, Statoil, 
Talisman Energy, Chevron Texaco and TotalFinaElf. These companies were chosen because they dealt with petroleum and had 
high turnover and/ or a high level of sustainability claims behind their work.
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Figure 3.4: Sustainability reporting in the petroleum industry
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Type of reporting
The full sustainability report explains the environmental, social and economic effects of a company 
within one central document. It is seen as a significant improvement for a company to produce one 
because it demonstrates that the three concerns are being considered collectively. Marathon, Statoil, 
Shell, Suncor, Unocal and Conoco had all produced similar reports. Although environmental, social 
and economic issues were still treated as separate concerns, they had been incorporated within one 
report. It would be more useful for the companies to give an example where all three concerns 
were considered before a decision was made.
The environment and social report includes information on these two concerns but not economic. 
These reports typically present a health, safety and environment (HSE) perspective, which is an 
important aspect in petroleum companies and probably why they have been given a separate report. 
BHP Billiton, Occidental, BP Amoco, Enterprise Oil and Talisman Energy have all produced this 
type of report. Recognition of SD as a concept was occasionally made in these reports but not to a 
great extent. The reports simply demonstrated the company’s commitment without any data.
ExxonMobil has produced separate reports with an annual environmental report, a corporate 
citizenship’ report and the traditional financial report. The reports tended to present the principles
5 Corporate citizenship: a recognition that a company has social responsibilities to the communities in which it seeks a licence to 
operate.
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and policies but were lacking in substance — such as measurable targets that displayed the company’s 
progress.
The two companies that had not produced any public documents had merged in recent years. 
Evidence was found of reporting prior to the merger and it is expected that public documents on 
SD will soon become available. Mergers are increasing within the petroleum industry and they will 
affect the treatment of issues such as SD because policies and perspectives from different 
companies and countries are shared.
Measures that were available from companies tended to focus on individual indicators relating to 
issues such as emissions and public spending. However, the selection o f units meant the 
information was often confusing and difficult to benchmark. O f the companies investigated it is 
possible to segregate them into two categories: those based solely on principles and policies, and 
those that use indicators and standards. The division is demonstrated in Table 3.3.
Table 3.3: Reporting by the petroleum companies
Report based on indicators 
and standards
Report based solely on principles and 
policies
BHP Billiton ExxonMobil
BP Amoco Occidental
Conoco Statoil
Enterprise Oil Talisman Energy
Marathon
Shell Note: ChevronTexaco and TotalFinaElf both fail
Suncor to produce public reports.
Unocal
Those based on indicators and standards had mosdy come from companies, which produced full 
sustainability reports. All Statoil’s information was included in its annual report — the company’s 
most important and influential public document - which showed how deeply embedded SD was 
within the company. BP had produced an environmental and social report, but it lacked the 
economic dimension. That may have been an attempt to avoid emphasis being placed on the 
economic concerns, but it did not represent the full picture. It would be more useful for 
companies, such as BP, to look beyond shareholder returns and paid taxes and consider the broader 
economic effects on its staff and the local community.
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Company reports that were based on indicators and standards were preferable because the 
information was more tangible and easier to understand, which meant the stakeholders could clearly 
see what changes were being made. Those based on principles and policies left the reader with the 
impression of ‘all talk and no action’.
The 14 company reports, which were studied, also demonstrated how companies wanted to try to 
secure the backing of stakeholders for more sustainable business frameworks and models. 
However, there were drawbacks. In all this, stakeholders of the developing world seemed to have 
been overlooked. N ot only did the reports reflect western values, but also many companies were 
choosing to publish all their SD documents mainly on the Internet. Yet how many stakeholders in 
the developing world would have access to a computer?
The size of the companies — predominantly multinational6 — with the variety of areas of operation 
and the divergence of views within industry causes variation in the treatment o f SD. However, 
there are similarities.
Petroleum companies have defined SD and developed policies that relate to the environment, meet 
employment legislation and satisfy the staff, customers and society as a whole. Education is critical 
to SD to ensure everyone in an organisation understands its importance. Corporate responses 
began at different times and have, therefore, reaches different stages o f development. This has a 
bearing on the implementation o f SD issues in the management and organisation o f a business. 
Goals and targets that relate to health, safety and the environment have been formulated within all 
the companies. Issues, such as employee attitudes and trust in a company’s policies, tend to be 
measured through internal surveys and are not always made public. Social and environmental 
impact assessments have largely been conducted on all major development projects.
Social concerns have not been integrated into the management and reporting systems as far as HSE 
data. Most companies are currently developing indicators, but have had limited success. Often 
when indicators are used, they are viewed as a ‘snapshot’ rather than as a comparison to previous 
performance. It is important to seek the views o f stakeholders. Yet companies consider they are 
doing that simply by attending discussion groups organised by institutions such as the World 
Business Council for Sustainable Development (WBCSD). Very few are organising intemally-
6 Multinational: a company with production and distribution facilities in more than one country.
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driven stakeholder dialogue; there is limited contact with customers, suppliers and other society 
groups to establish their perception o f the company operations and its products.
Rio Tinto is one company outside the petroleum industry that has developed a good approach to 
sustainability reporting. Instead of focusing on the global, corporate considerations of SD, the 
company seeks individual projects and processes to study the local effects of its operations. The 
information gleaned is then used to reflect the company’s global impact. In turn that has helped to 
focus integration o f SD into all aspects of the business and provided some useful, practical and 
relevant indicator measures.
The consultancy SustainAbility Inc. also conducted a survey into the reporting levels amongst the 
petroleum industry (Beloe, 2001). It found that leading companies increasingly wanted to use 
corporate sustainability reports to develop relationships with a wide range o f stakeholders. Far 
from being an exercise simply to raise awareness, SustainAbility concluded that companies did want 
to be more proactive. They used the reports as a platform for changing behaviour and enlisting the 
support o f stakeholders in developing more sustainable business frameworks and models.
It would appear — from the large number of sustainability reports available in all industries — that 
SD is slowly being incorporated into decisions made by the petroleum companies. However, 
companies are currently lacking effective identification and use of indicators. There is a danger that 
the reports produced could be dismissed as having little substance if meaningful measures to 
demonstrate performance are not implemented.
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3 .4  S u m m a r y  o f  c o n s i d e r a t i o n s  a n d  d e v e l o p m e n t  o f  e f f e c t i v e
i n d i c a t o r s
Chapters Two and Three have provided explanation of the background and highlighted a number 
of considerations for developing effective indicators of SD. The indicators provide a flexible tool 
with allowance for a range of data types and their ability to measure quality and quantity. Agenda 21 
formalised the initiation of work on indicators and was taken up by government and industry. One 
o f the major barriers to their development is that they are attempting to measure concepts that are 
difficult to define. Definition must be taken from a particular viewpoint, which is why government 
and industry indicators have evolved — so far — separately.
Government and industry have a number o f similar environmental indicators. However, industry 
must begin to give greater consideration to its impacts on biodiversity, freshwater and land use. In 
terms o f social impacts, industry has a tendency to focus on employee concerns and easy-to- 
measure, quantitative data or on data for which there is a reporting obligation anyway. A paradigm 
shift is needed within industry for an acceptance o f its ethical and social responsibilities. Society is 
interested in more than the economic effect o f a business. How it affects the quality o f life and 
future generations is often far more important. Indicators for industry must really consider the 
perception of its operations within society.
The petroleum industry at present focuses on lagging, quantitative indicators. It is missing the 
leading indicators that help us to see what the future holds. As an industry, the teleological 
perspective currently prevails with emphasis on the benefits the industry brings to society, working 
to balance the environmental harm. In the future, it must work towards treating the environment, 
society and economy as equal and so move towards deontological operation. The industry is going 
to have to change significantly to meet the change in thinking, not just in how it operates but also 
with its products. Indicators need to look towards this future and demonstrate whether business is 
on the right path. This is not just an issue o f quantities with indicators looking at how many cars 
will need fuelling in the future, there must also be consideration o f quality, for example how will 
people feel about using petroleum products in the future?
Currently the petroleum indicators tend to be developed at the corporate level and treat the impacts 
of the business as a whole. In doing this, there is the danger o f missing key information that could 
have serious repercussions on the business. It also means measurement is happening where the 
roles and responsibilities are not clear. Ideally, there needs to be a move away from the high-level
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approach to communication of real data, which is why measurement at the product and process 
level is so important. The high-level indicators still play an important role but should really be 
concerned with issues like SD integration within the company. Leading indicators are very 
important here to show how the business can continue to progress in the right direction. It is also 
at the high level where the need for stakeholder consultation is increased.
Stakeholder consultation at the product and process level is difficult because o f confidentiality, time, 
resources and the dangers of repeated consultation. It is very difficult to justify its use at the 
detailed level where emphasis should focus on what the decision-maker needs to know to make the 
most informed choice. Where a specific community could be affected by a product or process it 
would be very important to undertake a level o f stakeholder consultation, it is just not necessary to 
involve all stakeholders. It is at the corporate, high-level where the business must be aware o f its 
interactions with its wider stakeholders to a much greater degree. Corporate indicators should aim 
to understand who the stakeholders are, and what their perception o f the industry is. These facts 
can then be used for the product and process level assessment to ensure the best decisions are 
made. Industry must begin to understand what is required o f stakeholder engagement; the current 
trend for attendance at international fora is not enough. Indicators must look beyond ‘measuring to 
manage’ to look at longer-term issues and begin to guide, inform and educate business operations.
There are a number of barriers to indicator development and these were outlined in Chapter Two. 
The main point, as mentioned previously, is that it involves measuring a concept that is not easily 
defined. SD and sustainability are multifarious concepts and so it is vital that interpretation is taken 
from a particular context to provide much-needed boundaries. The indicators are also not neutral. 
The values and perceptions o f those who develop, report and read them will have an impact on the 
information that is presented. This is best overcome by accompanying them with full explanations 
to ensure data is taken in the right context.
The petroleum industry can overcome the barriers to indicators by understanding exactly what SD 
and sustainability means to its operations, as explored in Chapter One. This provides the end-point 
or goal for the indicators to work towards. Based on this definition a number o f key factors are 
highlighted: measurement of the level of renewable material, ease of customer use, technical 
performance and price o f the products. Once an understanding has been reached on what type o f 
indicators are needed it is important to explore what are the desirable characteristics to ensure the 
most appropriate means o f communicating the relevant data is adopted.
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Chapter Three outlined the set o f desirable characteristics that has been proposed for the project. It 
includes communicative, economical, relevant and reliable as being the minimum number possessed 
by an indicator. A matrix was proposed that listed the different characteristics and highlighted what 
would make a ‘good’ indicator. When the matrix was applied to indicators developed outside the 
petroleum industry the indicators were found not to meet the mandatory characteristics. It 
demonstrated why it is so important to develop an understanding and indicators from a particular 
viewpoint. The matrix itself may not apply to indicators from other organisations but the general 
principles provide useful learning points. There are 17 characteristics in total and ideally a complete 
indicator set should have an average of 10, with each indicator having at least four. The ideal 
number o f indicators within a set will vary depending on who they are intended to be used by, 
however any set intended for external communication should have no more than 25. A greater 
number will only lead to information overload. The ideal number is explored in more detail in 
Chapter Five.
Chapter Three also included consideration o f the processes for developing indicators. This is 
important to ensure the same method is used and allow for standardisation. In addition to the 
process it is important that the indicator set is provided with a framework. This is a set o f 
interrelated concepts, principles and ideas that help organise and direct thinking about a particular 
issue or topic. It can help determine priorities in the choice of indicators and trigger identification 
of issues that may be more important in the future. Three types o f framework are generally 
adopted: topic of interest, goals of developers and pressure-state-response. Ideally, a framework 
will be topic-based to provide a simple structure. When developed as goals-based there is the 
danger of increased subjectivity because the goals will vary depending on who is involved or 
interested. However, it is important that when the topic-based is used it is accompanied by 
explanation of where linkages can occur between different indicator categories. Understanding 
what SD or sustainability means provides the basic framework to an indicator set in the petroleum 
industry. It is also useful to adopt a principle favoured by the WBCSD by having a number o f 
statements or goals that lead to SD definition. These considerations can help focus attention by 
reducing the boundaries. The process and framework developed for the petroleum industry is 
outlined in Chapter Four.
Once the indicator process has been agreed and the framework is providing a suitable structure to 
the organisation of the indicator set, attention can turn to understanding the best method for 
communication. The indicators are useless if they are not communicated in the right way to
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maximise people’s understanding and awareness. Two types of communication tools — matrix and 
graphical metric — have been devised by a number of organisations, predominantly consultancies. 
However, these tools are often not clear whether the results o f an indicator are favourable or not. 
They are a good method to attract attention but fail to increase understanding. The petroleum 
industry — and many other organisations — has a tendency to communicate their indicators through 
external reports. The reports are seen as a good way of enlisting stakeholder support o f sustainable 
business frameworks and models. However, they lack specific information on products and 
processes that would provide a greater depth to the claims about principles and policies that are 
made. Ideally, a method o f communication is needed that can be used internally and externally and 
present the information at a number o f levels from actual data to quick, graphical representation. 
This would help stakeholder involvement, trust and perception of the organisation and still allow 
decision-makers have a tool that suited their quick decision-making style. How this can be achieved 
is explored in Chapter Five.
Chapters One, Two and Three have provided a good background o f the concepts, principles, 
characteristics and requirements for developing a good set o f indicators. Attention in the following 
chapters is turned on how this has been achieved within the petroleum industry. Emphasis has 
been placed on studying the products and processes because detailed, local analysis was recognised 
as being an important part of the petroleum industry moving forward. A great deal o f time and 
attention had already been placed on the corporate indicators that were used in external reports. 
However, there was a danger of a gap between what was being said and what was actually 
happening. The products and processes o f the petroleum industry were therefore identified as 
being significant factors in moving forward in decision-making regarding SD and sustainability. 
Chapter Four focuses on defining the process, framework and indicators for the petroleum industry. 
Chapter Five provides a portfolio o f indicators developed. Chapter Six then runs through how 
these indicators can be communicated through the use o f a tool. Chapter Seven outlines the case 
studies that were completed as part o f the project and finally, Chapter Eight provides a final review 
and conclusions.
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Sustainable development indicators are assumed to allow better total accessibility to information for 
decision-making by bridging the gap between the producer and user o f information (Boisvert et al.\ 
1999). The decision-making process itself is not straightforward. Just as individual values and 
world views will influence perspectives on SD and sustainability, they also play a major role in the 
decisions that are made. It is important that the indicators developed recognise and anticipate these 
influences. ‘A. better decision is dependant upon a better accessibility to better information (Simon, 1982, p.275). 
The basic aim behind SD indicators is that when developed, assessed and monitored they will 
simplify, for the decision-maker, the complex interlinkages between environmental, social and 
economic actions. Consequendy, they influence the outcome of the decision to ensure the whole 
system continues to evolve towards a more sustainable state.
It is important to explore how decision-making is undertaken in terms of SD and industry to ensure 
that the indicators developed will meet its basic aim. These points are explored within this chapter.
One of the initial steps in indicator development is the selection o f a conceptual model or 
framework and a process to guide indicator development and selection (Bossel, 1999). ‘I t is 
inconceivable that sustainability can be achieved without identifying those things that constitute it and without some 
basis for establishing the goals to be achieved (Riley, 1997, p .12). Chapters one to three o f this thesis have 
shown that without a working definition o f SD and the means to measure the extent to which 
progress is being made relative to that definition — through indicators — it is difficult to effectively 
evaluate activities that seek to contribute to SD in a meaningful way. Understanding how decisions 
are made can help decide a good methodology for indicator development. Decision-making is 
explored initially and then work on the methodology with the framework and process for indicators 
for the petroleum industry are outlined.
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4 . 1 D e c i s i o n - m a k i n g
Decision-making is a process o f consideration that is used to arrive at a determination or conclusion 
(Jennings and Wattam, 1994). Decision-makers carry out this process, such as a product or 
technical manager (or in some cases by multiple decision-makers, such as company stakeholders). 
The process may include participants who advise, review or, in other ways, provide input to what 
should be considered. A decision can then be implemented through an action or allocation of 
resources.
People generally make decisions that are consistent with their personal values, or world views, such 
as wealth, security, happiness and equity (Jones, 2003). Decisions involve trade-offs within these 
values — the teleological perspective - or a balancing o f the multiple objectives — the deontological 
perspective. There are ways to analyse how decisions have been made through a number o f tools 
such as cost-benefit analysis and risk assessment. These are valuable provided that they help make 
the decision process transparent to interested parties. Most decisions are probably made through a 
combination of evaluation and intuition.
According to the first rule o f ecology, which is variously described as ‘you can’t change just one thing or 
that ‘everything is connected, any human modification o f a natural system will affect other components 
o f the system and ultimately the society that interacts with it. Decisions that take into account these 
multiple effects and provide an answer based on an individual’s or group’s preferences and trade­
offs are called multi-objective decisions. The consideration of multiple constituents in 
organisational decision problems dates back decades (e.g. see Barnard, 1938).
Clift (1999) described the importance of understanding how effective decisions can be developed. 
Those based on more than one component of a system are much more effective and typical of the 
decisions made today in the public and private sector. However, the decisions have greater scope 
and complexity. There are two classes to consider when dealing with multi-objective decisions.
•  Single decision-maker problems are made by one individual or by a group who share similar 
concerns. The key characteristic is that the criteria on which the decision is to be based has 
been agreed in advance. These are traditionally more likely to occur in the commercial sector.
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• Multiple decision-maker problems are those where the decision is ‘open’. The decision criteria 
have to be elicited in the course o f the decision process. These types o f decisions tend to occur 
in the public sector.
The classification o f multiobjective decisions is shown in Figure 4.1. Clift (1999) has made further 
distinction between single decision-maker problems to include those with and without articulated 
preferences. Decisions without articulated preferences include those where an element o f intuition is 
used to reach a conclusion. Criteria are agreed in advance, but ‘trade-offs’ between them are 
acceptable to reach the final decision. In contrast, with articulated preferences are where the criteria are 
defined and the level o f ‘trade-off is agreed before beginning the process o f decision-making.
Figure 4.1: Classification of multi-objective decisions (Clift, 1999)
Multiobjective decision-m aking
1
Single decision-m aker
i
Multiple decision-m aker
i  i
With articulated Without articulated
preferences preferences
Traditionally, industry has emphasised single decision-maker approaches with emphasis placed on 
one person being accountable. Development and design o f products would be treated as single 
decision-maker problems with prior articulation ofpreferences. It requires many decisions over selection o f 
components and materials. Decisions with major commercial or strategic implications within a 
single organisation would be single decision-maker without prior articulation of preferences. Corporate 
investment decisions, such as whether to merge with another company, would have been treated in 
this way.
Work on SD and sustainability will change the method of reaching decisions within organisations in 
a number of situations. There is increasing pressure to include stakeholders within the process. For 
example, communities are increasingly consulted and engaged when dealing with new products and 
processes. This means business decisions are increasingly moving towards multiple decision-makers. 
This strengthens the importance of developing an effective decision process. Appropriate
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objectives and evaluation o f trade-offs is key to a good decision (Powell, Pearce and Craighill, 1997). 
Unless the outcome is obvious, weights need to be attributed to the impacts according to their 
relative importance. This is a highly controversial and subjective process (Powell, Pearce and 
Craighill, 1997). Tools for decision-making — such as indicators of SD — are designed to aid the 
process.
The evaluation of decisions is rarely possible. This is because there is no accepted consideration of 
what is a ‘good’ or ‘bad’ decision. There is a high degree of uncertainty with any decisions.
It sometimes seems that all the best decision-makers can do is ‘muddle through’ from crisis to crisis. 
This is certainly Lindblom’s view of incrementalism (Lindblom, 1979). By definition, it is a concept 
based on a stable environment that requires fine-tuning or limited change. lindblom  says 
exclusions need not be arbitrary or random because important interests and values have watchdogs. 
These individuals, agencies or special interest groups will compete for inclusion in the decision­
making process. Therefore, through a ‘process o f mutual adjustment’ those who have access to 
decision-making will agree and produce a good policy1 (Gates, 1979). SD and sustainability are not 
issues that can be met through limited change, therefore the importance o f good and reliable tools 
to guide and support the decision-making process are increasingly important.
4.1.1 Decision-making and sustainable development (SD)
Incrementalism, which is highlighted previously and included in Chapter One, does not suit the 
decision-making style required for SD and sustainability. The process requires such a major 
overhaul o f how individuals, companies and organisations approach an issue that it cannot be 
achieved by small step changes. We need to change our thinking about everyday life to identify the 
opportunities to minimise the impacts on the environment, society and economy. As mentioned 
multiple decision-makers — stakeholders — should be involved in the process to ensure full 
representation that should lead to the correct trade-offs and the right decision.
1 The Oxford English Dictionary has as its principal definition of policy: “a course of action adopted and pursued by a government, 
party, ruler, statesman, etc.” The origin of the word "policy" indicates a link with citizenship. Policy is determined by people. 
Therefore, “good policy” would be one where the outcome leads to satisfaction from the greatest number of people (utilitarianism 
as explained in Chapter One).
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The inclusion o f stakeholders can also assist with decision evaluation because criteria can be 
ascertained for judging the quality o f a decision or its outcome. The criteria might include technical 
credibility, fairness and durability. These criteria would all have to be agreed by the stakeholders 
involved to ensure that monitoring of decisions was effective.
A general description o f a decision-making process associated with SD is described in Figure 4.2. 
This process is preferable to incrementalism because it specifically involves stakeholders and is 
applicable to all decisions regardless o f the size o f change required. It is important that 
environmental, social and economic considerations are included because stakeholders will place 
different emphasis on these issues depending on their personal values. It is possible that these 
values could change over time, which is why monitoring o f the original decision is important. 
Decisions involved with SD many not only change over time, but there are also issues associated 
with changes between local and international outlooks. Therefore, decision-making associated with 
SD requires an evolutionary nature and the ability to accommodate new information and changing 
conditions.
Figure 4.2: The decision-making process (NCEDR, 2000)
Identify problem and 
. stakeholders .
Identify options
Make
decision
Determine goals and 
values
Integrate information
Forecast
Conduct post decision 
assessm ent
Characterise the 
environment
Characterise the 
economic, social and 
political setting
Assess, refine and 
narrow options
Characterise the legal 
and regulatory setting
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4.1.2 Industry decision-making methods
A variety of decision-making methods exist that are used by industry. Each approach can be 
understood as a means o f collecting, structuring and conveying information about the world 
(Baumann and Cowell, 1999). Decision-making methods can be divided into concepts and tools.
A concept in this case is an idea about how to achieve sustainability. A tool is an approach 
that typically consists o f a systematic step-by-step procedure and a mathematical model 
(Baumann and Cowell, 1999)
The relationship between the two is that a tool is often used to support a concept to measure 
progress towards sustainability (Baumann and Cowell, 1999). Tools are more structured than 
concepts, which do not identify a specific methodology. Combinations o f tools and concepts tend 
to be used to provide as responsible an outcome as possible. Environmental impact assessment 
(EIA), strategic environmental assessment, social impact assessment (SIA) and life cycle assessment 
(LCA) are just some of the tools used in industry. Some focus on a specific aspect o f SD — 
environment, society or economy — whilst others look at a combination o f aspects. Very few 
measure all aspects of SD, but very few have been designed for that purpose2.
Indicators o f SD are designed to measure the environmental, social and economic impacts. 
Chapters Two and Three explored their use as a flexible tool with allowance for a range o f data 
types with their ability to measure quantitative and qualitative issues. Leading indicators are needed 
to complement the lagging and look beyond ‘measuring to manage’ at the longer-term issues and 
begin to guide, inform and educate businesses. A major requirement o f using indicators is to have a 
structured approach or methodology. This will facilitate the assessment, make it possible to see the 
links between the indicators, help to identify and select suitable indicators and lead to better 
communication.
2 Chapter One of Volume Two includes the detailed explanation of why LCA is unsuitable for use as a measure by the petroleum 
industry.
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4 . 2  M e t h o d o l o g j  f o r  i n d i c a t o r  d e v e l o p m e n t
Methodologies for indicator development were originally visited in Chapter Three with explanation 
of those by Rio Tinto and Valentin and Spangenberg (2000). They showed that it was important to 
recognise local and regional issues and that indicators were not just the responsibility o f the 
organisation’s corporate centre. Consultation with stakeholders gives a greater clarity to the chosen 
indicators because they depict what needs to be known outside the company. The methodology 
must be a continuous process that incorporates future issues, products and processes. Most 
companies do not include in their external communications the methodology used for creating 
indicators. However, the methodology must be carefully explained so a similar method can be used 
each time to provide a level o f standardisation to the procedure. With these issues in mind, and 
taking the development o f indicators from the context o f the petroleum industry’s products and 
processes, the methodology in Figure 4.3 has been devised and applied to the case studies associated 
with this work.
It is important to remember a number o f points when considering the process for indicator 
development. Firstly, there is some inherent difficulty in the development o f indicators and if the 
process is not followed exactly, this will not necessarily make the resulting indicators ‘wrong’. It is 
intended as a flexible guide that can be adapted in the future. Different indicator sets will require 
varying amounts o f time so it is not possible to state a timeframe on the process. The manner in 
which the indicators are produced is just as important as the indicators themselves.
A methodology is a system of operations in producing something or a series o f actions, 
changes or functions that achieve an end or result. A framework is a set o f interrelated 
concepts, principles and ideas that help to organise and direct thinking about a particular 
issue or topic (Bennett et al., 2000).
In the context o f this project the methodology is the series of steps that must be taken to achieve 
suitable indicators o f SD. The framework is the system that groups the indicators together. Section
3.1.3 explored examples o f other indicator methodologies and Section 3.2 explains the frameworks 
that have been developed for indicators o f SD.
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Figure 4.3: Process for indicator development within the petroleum industry
Revision required
■o
Q_
Review  indicators
STEP ELEVEN
STEP FOUR  
Plan process and framework
STEP FIVE  
Develop draft SD indicators
Test indicators
STEP EIGHT
STEP N INE  
Consult with stakeholders
STEP TEN  
Monitor and communicate performance
STEP TW O  
Stakeholder consultation
STEP SIX  
Gather existing information on site
STEP TH R EE  
Identify priority objectives -  the criteria
STEP O NE
Define vision -  the concept - and 
stakeholders
STEP SEVEN
Gather information on indicators not 
measured previously
Communicate
The methodology will involve a degree of learning and change to occur in an organisation (Walter 
and Wilkerson, 1998a). The consultation periods will require people to prioritise a number of issues 
and begin to consider their personal values. The methodology may be similar for products and 
processes, but this does not mean the indicators are transferable. Process and product indicators
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will involve different pressures for change (Section 1.2.1) and values (Section 1.2.2). They are 
dealing with very different issues and so the measures will reflect this3.
The methodology in Figure 4.3 has 11 steps, which are split into three major stages o f planning, 
developing and communicating. It also includes a step for review because the indicators should not 
be seen as static. They will need to be reviewed and refined to make sure they continue to reflect 
the values and meaning of SD and sustainability. Figure 4.3 also has three key aspects presented in 
bold o f concept, criteria and indicators because they correspond to the three phases o f the indicator 
framework. To organise the indicators relevant to SD requires some kind o f conceptual framework 
(Moldan and Billharz, 1997). This is explained in more detail in Section 4.3.
From the Shell perspective it is important that the methodology can fit into the Sustainable 
Development Management Framework (SDMF)4. Figure 4.4 demonstrates how the 11 steps also fit 
within the SDMF basic framework. The circle on the left is the SDMF that was developed to 
control all SD initiatives within Shell and ensure a consistent approach. The indicator methodology 
fits very well into the SDMF.
3 The difference between product and process indicators is explained in detail in Chapter 5.
4 As explained in Section 1.6.3.6
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lik e  any project, someone or a group of people needs to be responsible for ensuring the SD 
indicator development succeeds in addressing the needs o f the organisation. This group o f people 
is often referred to as the ‘working group’. Specifically, the group’s role is to oversee the project 
and guide it through all o f the steps required to ensure that a useful, relevant and clear set of 
indicators are created.
Since the context of any indicator project is unique, the make-up o f the working group will vary 
depending on the project. The selection of group members should reflect the variety of tasks to be 
completed. It must incorporate the necessary expertise, experience and open-mindedness. The 
working group must have the necessary resources to carry the project through to completion. It is a 
time-consuming undertaking and it will impose significant time requirements on members o f the 
working group. The working group must also have the authority to make key decisions.
Top management commitment is necessary for the indicators to succeed in the long-term. Without 
the support o f top management, the legitimacy of the indicators will be undermined and their use 
and relevance will be seriously limited.
Like any other project SD indicator development should be undertaken in response to a specific 
need or problem. Being particularly clear on this point from the outset is critical since different 
purposes will give rise to different indicators (Meadows, 1998). For the most effective results 
everyone must be united in directing his/her efforts from the outset. Clarifying the purpose can 
eliminate a great deal of unnecessary conflict in an organisation and can help to channel discussion 
to yield highest value (Bryson, 1995).
It is important to describe each o f the 11 steps in detail to ensure a consistent approach is taken to 
indicator development. The following sections explain each step firstly by highlighting the aim. 
There is a brief explanation of what should be achieved from each step, why it is important, how it 
should be done followed by an idea o f the results.
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4.2.1 Step one: define vision and stakeholders
The first step is to define what the indicators must depict - the endpoint Without an idea o f what 
they must demonstrate they can quickly become meaningless. An understanding of what the 
indicators must depict is referred to as the vision. It is not easily measured - more o f a concept — as 
indicated in bold in the methodology because it relates to the indicator framework. Having a clear 
purpose and scope is one o f the most important elements in the entire process. It will emphasise 
the need to stay focused throughout the process. It also helps to identify where system boundaries 
can be placed. For processes this will usually refer to what SD and sustainability mean to the 
organisation. This can usually be taken from corporate documents and then consideration can be 
given to whether the process fits the over-arching concept. For products an understanding o f what 
SD and sustainability mean in terms o f products will need to be developed. This will involve 
identifying what issues are important to consumers now, and in the future. In both cases — for 
products and processes — it will result in a phrase that can be used to guide the indicator selection 
process.
At this initial stage it is also important to define the stakeholders5. The reason for organisations 
involving stakeholders within decision-making processes is due to a variety of incentives (Zadek et 
al., 1997; Cumming, 2001). Decision-makers can discover stakeholder perceptions and 
requirements of an organisation. The aim is to anticipate the possible effects that such opinions 
may have on the business. Secondly, inclusion can be due to public interest leading to legislative 
and opinion driven pressure. There have also been occasions where organisations have undergone 
a fundamental culture shift as to what their roles and responsibilities to society should be. In the 
mid-1990s, Suncor formed a team to deal specifically with stakeholder relations. The results o f this 
effort are explored by Rowledge et al (2000) as changing the company’s philosophy from 
indifference, ignorance and in some cases, fear o f stakeholder processes, to a firm belief in the value 
of stakeholders and their different perspectives. This turnaround was not easy for a company that 
had traditionally viewed stakeholders as adversaries. A key component in the new approach to 
stakeholder consultation was company-wide training in principle-based leadership. This interest in
5 Stakeholder identification is covered in more detail in the biofuel case study in Volume II.
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stakeholder relations resulted in real value to the company in areas such as improved community 
relations, accelerated approval processes and reductions in operational costs.
There are two issues that need to be taken into account when dealing with the boundaries o f a 
stakeholder definition. Firstly, it is not possible to engage with every interested individual. There 
must be a degree o f grouping to ensure the main areas o f concern are covered. Secondly, it is 
possible that the stakeholders will change over time, either through addition or subtraction. A 
stakeholder identification process can only represent an issue at a certain point in time. The ideal 
scenario would be one where stakeholders identify each other, a reflexive identification process. 
This is also referred to as snowball sampling. It is the technique that was used with the biofuel case 
study where contact with stakeholders was accompanied with a facility where they could feedback 
on additional interested parties for consultation.
Brainstorming can help to form an idea o f an initial list o f stakeholders and is likely to include the 
local community, customers, regulators and non-governmental organisations. Key stakeholders at a 
process level will be the local community because they will be most affected by the site. The major 
stakeholder for products are the customers because without their purchasing power the product 
would fail. Staff are important stakeholders for processes and products because they are most 
directly involved with the issues. Individuals who may have produced publications or publicly 
expressed an interest in the issue can widen the initial list. They can then be contacted for their 
initial opinion on the products and processes and they can then suggest additional individuals or 
groups that would be interested. The result o f the stakeholder identification process will be a list. 
This can be used to categorise the stakeholders into the level of contact they should receive whether 
it be interviews, postal questionnaires or focus groups, as done in the biofuel case study6.
6 All case studies are summarized in Chapter Six of Volume I and covered in detail in Volume II of the thesis.
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4.2.2 Step two: stakeholder consultation
In recent years, many organisations, including Shell, have faced significant challenges in identifying 
and responding to society’s increasing concerns about how they should conduct their business. The 
issue of public input to the decision-making processes of business is gaining momentum, 
particularly where social and environmental issues are of concern. This requires companies to seek 
the views of stakeholders about proposed or current activities and to engage them in a two-way 
dialogue: stakeholder consultation or engagement. This aspect has been limited in regards to the 
development o f indicators. Companies such as Shell have the predominance o f stakeholder 
attention focused on employees. A methodology that incorporates stakeholder engagement 
therefore provides an important progression. The aim of this step is to establish what the 
stakeholders believe are the important issues in relation to the project. It can be used to:
• Inform and educate to avoid misunderstandings about the issues under consideration and any 
legal requirements;
• Increase accountability by providing a record o f the consultation process for public 
examination;
• Establish tmst and areas of co-operation and involvement;
•  Identify problems, concerns and expectations of stakeholders;
• Obtain feedback;
• Leam through local knowledge and understanding, particularly for process decisions;
• Promote ownership and enhance social acceptability;
• Evaluate any alternative and seek solutions and opportunities, and
• Resolve and avoid conflicts.
It is important that stakeholders see the business as a joint undertaking where they too have a 
contribution to make that way stakeholder consultation has an important role to practical 
implementation o f sustainability. It is a continuous, two-way flow of information and is not a one- 
off exercise. This is a similar approach to the one needed for monitoring the indicators, so it is best 
to maintain feedback to retain stakeholder involvement.
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The matrix shown in Figure 4.5 can be used to classify and prioritise stakeholders based on their 
influence, power, interest and knowledge. The matrix of stakeholders will be added to as snowball 
sampling is used to obtain further people to contact. Nine boxes show the stakeholders can be 
classified in terms of their influence /  power and interest /  knowledge. Those stakeholders with 
high influence or power will include regulators and customers. Stakeholders with high interest or 
knowledge will include stakeholders such as the local community and competitors. Depending on 
where the stakeholders are placed within the matrix will dictate the method of consultation; this 
includes interviews, focus groups and postal questionnaires. Stakeholders placed within the white 
boxes do not need to be directly contacted. Their position can be monitored through use o f the 
media. However, their placing in the matrix may change in the future so contact may be needed. 
Placing them in the matrix is a subjective process, that should be undertaken by the investigator not 
the stakeholders themselves, but important in providing a structure to the consultation process.
Figure 4.5: Classification of stakeholders and method of survey
Influence / Power
HIGH
Postal
questionnaire
4
MEDIUM
Postal
questionnaire
7 5
LOW
Postal
questionnaire
9 8 6
LOW MEDIUM HIGH
Interest / Knowledge
4.2.2.1 Interviews
“Asking questions to obtain opinions, ideas, explanations or specific information on a topic of interest. ” (Robson,
1993, p.229)
The SD Team o f  Shell Global Solutions developed this matrix.
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The stakeholders who possess a great deal o f influence and interest (classified in box 1) will be 
contacted through the use of face-to-face interviews. The possibility of a respondent 
misinterpreting a question is reduced through an interview and occasionally people reveal a great 
deal by their non-verbal reaction to questions (Robson, 1993). Interviews depend on developing 
some kind o f ‘rapport’ with the informant. The type o f interviewer who is present may bias the 
information given because informants provide the answers they think the interviewer wants to hear. 
That is sometimes referred to as the ‘acquiescence effect’ (Hall and Hall, 1996). Interviews are a 
time-consuming process and require the full concentration o f the interviewer. However, they will 
result in rich and highly illuminating material (Robson, 1993).
4.2.2.2 Focus groups
For those stakeholders who hold a high amount o f influence but medium amount o f interest, and 
those with a medium amount of influence but high amount o f interest, will be invited to take part in 
a focus group to get fairly detailed knowledge o f the stakeholders’ views. These are classified in box 
2 and 3 of the matrix and may include political groups and nearby businesses.
‘Focus group research involves organised discussion with a selected group of individuals to gain 
information about their views and experiences of a topic” (Gibbs, 1997, p.2)
The focus groups can be used to encourage response to different perspectives on the product or 
process under investigation. A facilitator will also be needed to moderate the process. The 
facilitator should have good leadership and interpersonal skills to control the group interview. 
Preferably, this facilitator will come from outside the company to assist in reducing the scope for 
bias. A detailed briefing session between the team or individual undertaking the indicator 
development and the facilitator is essential. This is to ensure that the facilitator is able to control the 
situation in the most suitable way.
4.2.2.3 Postal questionnaires
Within the classification matrix those identified in boxes 4, 5 and 6 will be surveyed through the use
of postal questionnaires. These will mostly be done through self-completion. A mixture o f open-
ended and closed questions is likely to allow for a certain amount o f personal opinions to be
addressed, as well as the more quantifiable aspects. The self-completion questionnaire avoids any
bias due to the involvement o f an interviewer. However, this also means there is no control over
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how the questions are interpreted and answered (Hall and Hall, 1996). By ensuring confidentiality 
in the responses some more sensitive or controversial issues can be addressed and may be answered 
more truthfully. However, it is important to have some method of coding the distributed 
questionnaires so that further follow-ups can be distributed to those that do not respond to increase 
response rates.
Any interaction with stakeholders should communicate the concept, or vision — step one — to 
ensure that stakeholders can consider the product or process from the agreed perspective and even 
comment on the concept. The result should be a document or list outlining what the major 
concerns or opportunities from the product or process. Hopefully the different forms o f contact 
with stakeholders will result in highlighting similar issues. Where conflicts arise the perspective of 
the most important stakeholders — the ones contacted by face-to-face interview — should override 
others.
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4.2.3 Step three: identify priority objectives
The aim in identifying the main objectives — or criteria — is to express the way the product or 
process can create value for the stakeholders. They must focus on the steps that are needed to 
achieve the vision or concept agreed in step one. They can be statements of intention or the 
simpler environmental, social and economic objectives.
Decisions will involve:
• Multiple stakeholders and interests;
• Uncertainty;
•  Multiple and conflicting objectives;
•  Large amounts o f information;
•  Subjective value judgements.
The criteria should alleviate some o f these problems by providing common goals. However, they 
are not easily defined — or quantified, which is where the indicators are important. It is therefore 
best to base them on the stakeholder issues that result from step two. The criteria must reflect what 
is important to the stakeholders. To identify them the underlying reasons for existence o f the 
product or process, and the core values that the organisation serves, must be considered.
They can then be used to assist with future decision evaluation by judging its quality and outcome. 
The criteria will change depending on the operating environment, culture and stakeholder’s values.
Together, they must cover all three components of SD of the environment, society and economy. 
It may be appropriate to group them under the three components; this will assist in providing a very 
simple structure to the indicators. Statements of intention will require more explanation and have a 
greater element of subjectivity. The main objectives — or criteria — will overlap and they should 
always be considered together when making decisions to ensure a balanced and integrated approach. 
Ideally there should be no more than seven criteria. A minimum of two indicators is recommended 
to correspond to each criterion to ensure balanced measurement.
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The result o f step three will be a number of criteria — no more than seven — that are used to monitor 
and communicate the information contained within the indicators. This will show whether progress 
towards the vision or concept is being made and to what extent.
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4.2.4 Step four: plan the process
By this stage there should be a clear idea of the concept, the priority objectives towards the criteria 
and the range o f stakeholders involved. Attention now turns to planning the process of 
development. This is a task that must be undertaken carefully. It is useful to spend time clarifying 
what is being done, why it is being done and what the expected outcome should be for each stage. 
Attention must also be placed on the required equipment, budget and man-hours. To a certain 
extent the funds available will dictate the time and resources that can be dedicated to indicator 
development.
Although potentially time-consuming, the development o f an action plan is essential because good 
planning will facilitate ‘going faster later’ (Randolph and Posner, 1992).
Guidance on ways in which sustainability can be integrated into the overall management of 
development programme is provided by the Bellagio Principles. They are perhaps best thought o f 
as overall guiding principles to consider when engaging in any SD indicator project. These set out 
procedures for translating sustainability into managed programmes organised around four stages: 
a mission statement; systematic assessment o f operational programmes in terms o f their 
sustainability; delivery o f key aspects o f openness, effective communication and broad 
participation in the contents o f the programme; and the capacity to evaluate and report on 
progress to this end. Indicators are seen as playing a central role in this process. Although not a 
specific step-by-step process outlining how to create the indicators, there are many important 
points that any project should cover. Therefore, it is important they are considered during the 
planning phase. The Bellagio Principles of Assessment are outlined in Box 4.1.
Box 4.1: The Bellagio Vrinciplesfor Assessment towards sustainable development (Hardi and Zdan 1997) 
Principle 1: Guiding Vision and Goals
Assessment of progress towards sustainable development should:
• be guided by a clear vision of sustainable development and goals that define that vision 
Principle 2: Holistic Perspective
Assessment of progress towards sustainable development should:
• include review of the whole system as well as its parts
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• consider the well-being of social, ecological, and economic sub-systems, their state as well as the 
direction and the rate of change of that state, of their component parts, and the interaction between 
parts
• consider both positive and negative consequences of human activity, in a way that reflects the costs and 
benefits for human and ecological systems, in monetary and non-monetary terms
Principle 3: Essential Elements
Assessment of progress towards sustainable development should:
• consider equity and disparity within the current population and between present and future generations, 
dealing with such concerns as resource use, over-consumption and poverty, human rights, and access to 
services, as appropriate
• consider the ecological conditions on which life depends
• consider economic development and other, non-market activities that contribute to human/social well­
being
Principle 4: Adequate Scope
Assessment of progress towards sustainable development should:
• adopt a time horizon long enough to capture both human and ecosystem time scales thus responding 
to the needs of future generations as well as those current short-term decision-making requirements
• define the space of study large enough to include not only local but also long distance impacts on 
people and ecosystems
• build on historic and current conditions to anticipate future conditions - where we want to go, where 
we could go
Principle 5: Practical focus
Assessment of progress towards sustainable development should be based on:
• an explicit set of categories or an organising framework that links vision and goals to indicators and 
assessment criteria
• a limited number of key issues for analysis
• a limited number of indicators or indicator combinations to provide a clear signal of progress
• standardising measurement wherever possible to permit comparisons
• comparing indicator values to targets, reference values, ranges, thresholds, or directions of trends, as 
appropriate
Principle 6: Openness
Assessment of progress towards sustainable development should:
• make the methods and data that are used accessible to all
• make explicit all judgements, assumptions, and uncertainties in data and interpretations
Principle 7: Effective Communication
Assessment of progress towards sustainable development should:
• be designed to address the needs of the audience and the set of users
• draw from indicators and other tools that are stimulating and serve to engage decision-makers
• aim, from the outset, for simplicity of structure and use of clear and plain language
Principle 8: Broad Participation
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Assessment of progress towards sustainable development should:
• obtain broad representation of key grass-roots, professional, technical, and social groups, including 
youth, women, and indigenous people - to ensure recognition of diverse and changing values
• ensure participation of decision-makers to ensure a firm link to adopted policies and resulting action
Principle 9: Ongoing Assessment
Assessment of progress towards sustainable development should:
• develop a capacity for repeated measurement to determine trends
• be iterative, adaptive, and responsive to change and uncertainty because systems are complex and 
change frequently
• adjust goals, frameworks, and indicators as new insights are gained
• promote development of collective leaning and feedback to decision-making
Principle 10: Institutional Capacity
Continuity of assessing progress toward sustainable development should be assured by:
• clearly assigning responsibility and providing ongoing support in the decision-making process
• providing institutional capacity for data collection, maintenance, and documentation
• supporting development of local assessment capacity
Applied as a complete set these points can serve as useful guidelines to planning the methodology 
of indicator development. The indicators must be based on a definition o f SD and/or sustainability 
taken from the particular perspective. They must take a “whole systems approach” and recognise 
the interrelationships between those issues. The boundaries for the project must be carefully 
defined at this point to maintain a sense of practicality.
All o f the major activities necessary to complete the project should be identified as part o f the action 
plan. The activities will include contacting stakeholders, testing indicators with project or product 
managers, gaining approval o f indicators (from top management) and collating data to assess the 
indicators. Once all the major activities have been identified, it is necessary to determine exactly 
who is responsible for each activity. The activities can be assigned to individuals, groups or outside 
experts. In some cases where a major decision is made — such as approving the list o f indicators — 
the whole group may be required. It is also important to establish a timeline indicating when each 
of the activities must be completed. This can also help the working group to consider the relative 
importance of each task based on the time it will need to be completed. Many of the activities 
identified will have a cost associated with their completion. For example, a stakeholder consultation 
may require long distance phone calls, external facilitators, travel expenses, the provision o f
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refreshments and the renting of space to hold the meeting. For every activity, each o f the costs 
should be carefully documented.
It should be noted that the action plan developed in the early stages o f a project is merely a starting 
point and is unlikely to be perfect initially. In most cases it is impossible to predict every one o f the 
necessary tasks that will be required at the outset since the required information may not yet be 
available. However, identifying as many of these tasks up front should help keep the project on 
track and help the working group to remain focused. It is also useful to align indicator development 
with other relevant initiatives in the organisation.
The indicator framework should also be checked at this point to ensure the concept and criteria 
have been identified ready for the development o f indicators8. This is the final step in the planning 
phase of the project and so all within the working group and members o f top management should 
approve the plan that has been formulated. The next phase of the methodology can then begin, 
development of the indicators.
8 Explained in more detail in Section 4.3.
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4.2.5 Step five: develop draft SD indicators
The first stage of producing the final list o f indicators is to draw up a draft set, which will be useful 
to frame future work. A number of useful indicators may not have data readily available because 
they have not been previously measured, or they are qualitative measures. Having an early 
indication of what ‘new’ issues will need to be investigated will increase the chance that a measure 
can be tested by the time the final set o f indicators is approved.
The most effective way to produce the draft indicators is to use the document or list outlining what 
were the major concerns or opportunities from the product or process that resulted from step two. 
This will ensure that information has come from all levels. The public can be important 
contributors too, as well as users o f information and indicators (Meadows, 1998). The working 
group draws on its own knowledge, examples o f relevant indicator sets that have been successful 
and the advice o f outside experts - if needed - to prepare a first draft. The draft may be revised 
several times before it is ready for the next step. In particular, initial indicator sets tend to be very 
long (Meadows, 1998). In later drafts they need to be ‘pruned’ and made more focused and 
practical.
The indicators must include a mix o f quantitative and qualitative, leading and lagging indicators. 
Emphasis should be placed on finding the indicators that add meaning to the concept and criteria, 
not just data that is easy to find.
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4.2.6 Step six: gather existing information on site
A proportion o f the indicators selected will have information that is already measured, particularly 
health, safety and environmental indicators. The working group must apply preliminary figures to 
the indicators. It is important that all the information is collected because there may be important 
aspects o f the product or process operation that have not previously been considered — despite the 
involvement of stakeholders. However, this information is not collected before this stage to avoid 
the risk of bias of the stakeholders.
It may be necessary to revisit certain stakeholders at this point — particularly staff — to gain the 
maximum amount of information. It is also useful to make a note of the measurability, statistical 
and systemic relevance of the indicators and how the information can be linked. Robert (2000) 
describes how the ecosphere’s ability to sustain productivity and biodiversity depends on very 
complex interactions between the various species within and between ecosystems. The structure o f 
the natural world should be reflected within the formation o f indicators to ensure the complex 
interactions are highlighted and accounted for. This has not been undertaken within a number o f 
indicator sets produced prior to this project. The world consists o f environmental, economic and 
social events that affect it as a whole, and the local community in a variety o f ways. These events 
also affect each other and display the basic web structure that is shown in Figure 4.6 by the 
Department of Environment, Transport and the Regions (DETR)9.
9 Now referred to as DEFRA: Department of Environment, Farming and Rural Affairs
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Figure 4.6: Some of the links between indicators (adaptedfrom DETK, 2000)
Housing
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training
Social
investment Health Employment
Economic
growth
Land
use
Air
pollution
Waste
resources
Water
qualityTransport
Climate
change Wildlife
The modification to Figure 4.6 has been to change the arrows to signify a two-way process. In the 
DETR version the arrows are one-way. Each industrial system has influences. The task of 
indicators is to measure all the influences associated with operation of an industrial system. To re­
iterate an earlier point, focus must be on the environment, economy and society plus incorporating 
how these sections interact with each other. For example, the level of education and training will 
affect employment levels. People are more inclined to work for a company that delivers a good 
level of training. In addition, the level of employment will dictate the degree o f education and 
training required.
The result of this step will be a significant amount of quantitative information.
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4.2.7 Step seven: gather information on indicators not measured previously
The draft set of indicators will identify existing measures that can be incorporated. However, there 
should also be a significant number of indicators that have not been measured previously. Some 
correspond to issues that have not been considered before but that can be measured through 
quantitative means. For example, the average working hours on a process or product development 
is rarely measured specifically. It is a good indication o f the levels of stress and possible cultural 
changes that occur, particularly from a new process site. Investigation will need to occur on these 
indicators to discover who holds the relevant information and what changes would be needed to the 
existing data collection to suit the requirements o f the indicator.
/'
Another type of indicator that may not have been measured previously would relate to social 
impact. A focus on society often requires a considerable amount of qualitative analysis. This 
presents certain difficulties in the interpretation of information. The expression of the economy and 
the environment has traditionally provided an easier means o f interpretation (Fricker, 1998). There 
is a danger of evading social aspects because they are considered too difficult to express 
quantitatively. The reluctance to deal with qualitative aspects must be addressed; otherwise, there is 
the possibility that some essential features o f SD will be excluded. Consideration o f social aspects 
not only relates to events that affect human society or organisation, but also considers sociological 
concerns. This involves studying the development, organisation, functioning and classification o f 
human societies.
To identify and work with the negative and positive aspects of society it is necessary to understand 
the interactions that form the basis of today’s society. That is referred to as social capital. 
Elkington (1997) claims that social capital depends upon the acquisition and maintenance o f such 
virtues as loyalty, honesty and dependability. In terms o f industry the corporations committed to 
SD put social capital (plus natural capital and equitable wealth creation) at the centre o f the way they 
do business (Hedstrom et al., 2000). There are two levels that an industry needs to take social 
capital into account. Firstly, there are social impacts; areas where industry is aware that its operation 
has an impact on society as a whole. Secondly, there are stakeholder concerns; impacts that 
stakeholders (separate groups o f society) perceive coming from an industry. These are often the 
same as the social impacts identified by the industry, but the element o f people’s perception is an 
added dimension that must be taken into account.
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When dealing with process sites the emphasis in terms of social impacts will be on how it will affect 
the surrounding culture. For example, will there be a significant influx of workers with different 
values and beliefs that could negatively impact the community? Also, would the process site 
adversely affect the traditional forms o f income of the region? Quantitative information may not 
always be available on these issues but experience from other process sites and personal opinions 
can be used10.
In terms o f products, the emphasis will be on how they affect people’s everyday life. Important 
issues will include people’s perception and whether a product provides the technical excellence and 
meets a need. In terms o f the petroleum industry the major change in products in the future will be 
a move towards ‘environmentally-acceptable’ components. Products that biodegrade quicker, have 
reduced emissions or rely on plant materials for components are just some of the initiatives 
currently under development or being introduced. Whether these benefits will adversely affect 
people’s perception of the industry is very important to investigate. Again, quantitative information 
may not be available to completely cover these issues, but information on performance and price 
can be useful indicators. Personal opinions, particularly from the stakeholder engagement process, 
and previous experience from introduction o f similar products will be required.
The result of this step will be a mix of quantitative and qualitative information.
10 Greater consideration of selection of social indicators is in Volume II with a literature review in chapter one and description of the 
case studies.
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4.2.8 Step eight: test indicators
Once the information has been collected, it can be interpreted and applied to the draft indicators. 
One person best undertakes this because it will involve some subjective presentation o f data, 
particularly for the social indicators. Involving one person helps to reduce the time taken to 
complete this step and provides consistency, and his/her decisions and interpretations will be 
checked in the next step. This person should have a good understanding o f the product or process 
but must not have responsibility for the success o f the process or product.
Testing the indicators is important for two reasons. Firstly, it helps to demonstrate to stakeholders 
whether any issues have not been measured adequately. Secondly, it can reveal that existing 
measures are inadequate to meet the needs o f the indicators. This may only be discovered once 
they are applied to the indicators. For example, certain emission levels may be measured monthly, 
others weekly and a method of standardising the measures is needed to allow for fair representation. 
For the social indicators it is important to consider how to provide a measure on the qualitative 
issues.
Measurement o f qualitative issues in this project has been achieved by using a ranking system11. 
Product pairs have been assessed relative to one another on a sustainability scale. The ranking is 
demonstrated in Table 4.1 and is based on a score from 0 to 5, from more to less sustainable. 
Indicators reflecting unsustainability provide a goal to work towards and help focus attention on 
the obstacles that need to be overcome to reach sustainability. The worse the environmental, 
social or economic impact, the higher the indicator impact scores.
Table 4.1: Scaling of the sustainability assessment matrix
Scoring 0 1 2 3 4 5
Impact Negligible Low Low/medium Medium Medium/high High N ot
applicable
More sustainable -------------------------------------- ► Less sustainable
11 More detail on this can be found in the Journal of Industrial Ecology paper in Volume III, please be advised that in the paper ranking is 
referred to as “scaling” to suit the US audience.
124
Chapter Four
4.2 Methodology for indicator development
To scale an indicator it is necessary to consider the best and worst possible cases for that 
particular impact, product type and life cycle stage. For instance, considering the scaling for the 
“use of the non-renewable materials” indicator: a conventional mineral oil based hydraulic fluid is 
given a score o f 5 because the base fluid (the bulk o f the product) is produced from non­
renewable feedstock. It presents the worst-case scenario; the best would be a fluid that could be 
produced from 100% renewable materials. Although this may not be possible using today’s 
technology, 100% renewable feedstock may be realized in the future and so should be considered 
in setting the score. In contrast to the mineral oil-based oil, the ‘environmentally acceptable’ 
hydraulic fluid is given a score o f 2 because it is based on synthetic esters that contain about 50% 
renewable material (vegetable fatty acids). The final sustainability assessment report for the two 
products would contain these scores as well as quantitative or qualitative data. The maximum 
level o f quantitative data is presented wherever possible.
Resulting from this step will be baseline information attached to the indicators. This information 
can then be used to consult over indicator suitability with the stakeholders.
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4.2.9 Step nine: consult with stakeholders
Once relevant information on the indicators has been collected it is important to check them with 
the stakeholders. They may be able to improve the indicators because it is important they reflect 
what is important to them. This can be done by sending the indicators to stakeholders with a list o f 
questions attached. A sample set o f questions would be:
1. Having reviewed the indicators and their information are there any issues that you are 
unclear on?
2. Did you identify any gaps in the information presented by the indicators?
3. If  so, how would you approach addressing the problem?
4. Do you feel any indicators are particularly important?
5. Are there any additional indicators that you would suggest?
Once the responses have been received it may be necessary to contact some stakeholders for further 
oral communication. Adjustments to the draft set of indicators may be required. Any additional or 
changed indicators will need to go back through steps five to nine.
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4.2.10 Step ten: monitor and communicate performance
Communication of the indicators was covered in Section 3.3 with consideration o f their 
presentation in stand-alone tools and in external reports. Chapter Seven includes the method used 
for the product indicators. Process indicators will typically monitor and communicate information 
through external reports. Reports can present the indicators in an accessible way that can be 
received and utilised by all stakeholders. It is important to accompany full explanations with 
indicators to maximise understanding. A mechanism for feedback on the indicators is useful to help 
when they are being reviewed. It is also important that communication continues, at least annually. 
The indicators should demonstrate the changes that have resulted from their introduction. The 
stakeholders must be able to see that their time and effort in developing the indicators is having a 
positive effect. Otherwise, they will lose interest and the organisation will lose their valuable future 
input.
Product indicators will need to be presented in a stand-alone tool. It is possible to produce external 
reports for each product, but this does not make product comparisons easy. A high number o f 
products will need a tool that presents the information in a simple structure that suits the decision­
making style required by business and can also present more specific information if needed. The 
tool designed to meet this need within this project is explained in Chapter Seven.
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4.2.11 Step eleven: review indicators
“The process of finding implementing and improving sustainable development indicators will not be 
done right atfirst. Nevertheless, it is urgent to begin ” (Meadows, 1998, p.78)
We cannot know what issues will be important in the future, but leading indicators help us to 
investigate the short-term future. Starting the indicator development process has provided a good 
base to work from. The vision or concept is likely to stay the same, but the priority objectives or 
criteria may change as issues evolve. It is important to revisit the criteria to check they still apply; 
the timeframe will depend on the issue being investigated. The indicators may also need to be 
changed. Consensus and shared understanding o f indicators can still result in some being 
misleading or inappropriate but this will be revealed only over time.
Considering the feedback from stakeholders can be used to review the indicators. It can also be 
useful to form a working group that includes people with different skills to the original working 
group. For example marketing and public relations could be included.
This is the final step within the 11-step methodology for indicator development. As mentioned 
previously, the steps should not be seen as ‘set in stone’, but should provide a useful guide that can 
be adapted to meet the requirements o f a particular project. The one requirement is that the three 
major stages o f planning, developing and communicating are completed along with reviewing the 
indicators to ensure the most effective indicator methodology is undertaken.
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4 . 3  I n d i c a t o r  f r a m e w o r k
The indicator framework has been highlighted with explanation of the concept, criteria and 
indicators. To organise the indicators relevant to SD requires some kind of conceptual framework 
(Moldan and Billharz, 1997). A framework is a set of interrelated concepts, principles and ideas that 
help to organise and direct thinking about a particular issue or topic. Existing indicator sets are at a 
variety of levels from local to international but with little standardisation (Bennett and fames, 1998; 
Ditz and Ranganathan, 1998; Olsthoorn et al, 2000; Veleva and Ellenbecker, 2000). The summary 
of existing frameworks in Section 3.2 demonstrated this lack of standardisation and the fact that 
they do not tend to encompass all three categories of SD -  the environmental, social and economic. 
Ideally, they need to be applicable in terms of internal and external decision-making that is topic- 
based to provide a simple structure. As highlighted in Section 3.2 the GR1 framework from 
category through aspect to indicators appears to be the most applicable to date. However, there are 
a number of issues that limit its suitability for use in the petroleum industry. Principallv, the 
guidelines provide no indication of what the end goal should be. It is complex with little guidance 
and there is a danger of counting information twice.
The framework created for the petroleum industry has been developed considering the findings 
outlined in Section 3.2. It also allows for inclusion of the elements or principles of SD that were 
identified by the Shell Group as being fundamental to its progress and are outlined in more detail in 
Section 1.6.3.6. The framework has been developed for petroleum companies but it can be adapted 
to suit any industry. Figure 4.7 demonstrates the indicator framework.
Figure 4.7: The indicator framework for industry
Concept 
/  \
Criteria i= >  I Indicators
Existing management 
frameworks (e.g. 
SDMF)
Definition of SD and 
sustainability to the 
organisation
/ t \
Product Process
Operational
The principles that guide the progress towards 
sustainability o f the organisation (e.g. EP 
sustainability principles)
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The framework is similar to the GRI approach of category, aspect and indicator. However, the inclusion 
of concept allows for more focused consideration o f SD and sustainability thereby making it more 
applicable to industrial systems. Concept refers to the basis o f SD within the organisation. This 
could be through a vision statement, plan or management framework. Bossel (1999) noted that 
indicators may be different but if based on similar principles the measurement will produce 
comparable results. The criteria constitute principles o f working life that are key to the progression 
of the organisation towards SD. The inclusion of criteria is important because it allows for a degree 
of interpretation between different indicator sets.
The criteria for the process indicators are the sustainability principles developed by the Shell Group. 
The principles ensure integration of the environment, society and economy to balance short term 
wants with long-term needs. It is important to group process indicators using the principle because 
they will provide a direct link to corporate interpretation and communication. Therefore grouping 
the indicators in a similar format to corporate communication makes them more accessible. The 
principles are explained in Table 4.2.
Table 4.2: The Shell SD Principles12
SD Principle What the criterion refers to
1. Use resources efficiently Encompasses all aspects o f SD and 
sustainability because it can refer not just to 
natural resources, but also human and 
economic.
2. Maximise benefits to the community Both criteria deal with the relationship 
between industry and society.3. Engage and work with stakeholders
4. Respect and safeguard people Is concerned with social issues
5. Minimise impact on the environment Refers to impact on natural resources.
6. Maximise profitability Represents the economic focus for the 
sustainability principles.
The product indicators are framed under the simpler structure o f environment, society and 
economy. The product indicators are more likely to be used for stand-alone interpretation. I t will
12 Some internal documents include a total of seven SD principles. They are: generate robust profitability, deliver value to customers, 
protect the environment, manage resources, respect and safeguard people, work with stakeholders, benefit communities. Deliver 
value to the customers is the addition to the list but this principle should be covered within the six principles by ‘engaging and 
working with stakeholders’.
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also need to be communicated to a variety of stakeholders. The terms ‘environment’, ‘society’ and 
‘economy’ mean something to most people and help with final interpretation by limiting to just 
three criteria. The indicator portfolio in Chapter Five does provide an indication o f how the 
product indicators can also be grouped under the Shell criteria.
The indicators are developed for a variety of purposes. Organisations that form part o f a supply 
chain face an important challenge as reporting may require addressing the total life cycle impact of 
the product or process. Azapagic and Perdan (2000) noted that most of the frameworks produced 
to date recognise the importance o f life cycle considerations, but boundaries o f the studies tend to 
be at the manufacturing site. Within the petroleum industry there exists an interesting consideration 
in that the entire supply chain tends to be contained within a single organisation; therefore, 
reporting requirements are comprehensive. It also poses a unique opportunity to ensure that the 
full ‘cost’ o f a product or process is assessed within the development o f indicators.
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4 .4  D i s c u s s i o n  o f  t h e  m e t h o d o l o g y  a n d  f r a m e w o r k  f o r  s e l e c t i n g  
s u s t a i n a b l e  d e v e l o p m e n t  ( S D ) i n d i c a t o r s
There are four major challenges that had to be overcome for the framework and methodology for 
developing indicators o f  SD:
1. How to encompass all aspects o f SD and sustainability;
2. How to accommodate a wide range o f projects;
3. How to measure current position;
4. How to measure progress.
Encompassing all aspects of SD and sustainability required consideration o f the environmental, 
social and economic issues. All needed a mix o f quantitative and qualitative data and leading and 
lagging indicators. The indicators also needed to be presented within a framework with the use of a 
methodology to provide a structure to show their development and use. In this way, the indicators 
met the requirements of the types of decisions required when considering SD and sustainability, 
which were explored in Section 4.1.
Applying a methodology as explained in Section 4.2 provided a process that could be followed to 
ensure similar procedures were used despite the type o f project. Similar procedures can ensure that 
even though the indicators themselves will change there is a degree o f similarity between them that 
can be used to make comparisons. Work for the petroleum industry has resulted in the 
development of a portfolio o f indicators for the process and product level. These aim to establish a 
common base layer of indicator sets for products and processes. The information collected during 
the case studies — particularly for products — will also provide useful baseline data to highlight the 
current position.
The framework allows for selection o f a concept to interpret SD and sustainability and what it 
means to a particular project. The criteria are the major issues that contribute to achieving the 
concept. The indicators measure how the project is performing in terms of the criteria. The 
inclusion of stakeholder concerns within the methodology ensures the indicators can remain 
focused and relevant. Chapter Five includes the framework for product and process indicators and 
the portfolio that has been developed following the case studies.
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5 . 1  O v e r v i e w  o f  t h e  p r o c e s s  a n d  p r o d u c t  i n d i c a t o r s
The process indicators have been developed for use at a new process site. They were developed 
during the Sakhalin case study that is summarised in Chapter Seven and detailed in Volume II. 
Process sites are manufacturing areas containing a system of operations to produce something. 
The indicators were developed for communication with external stakeholders. The product 
indicators were developed during the biofuel, hydraulic fluid and Swedish assessment case studies. 
They have been selected to apply to a range o f product types. With time and experience the 
intention is to make them more specific to product categories. The product indicators presented 
in this document are the initial set that have gone through a number o f verification stages to 
highlight their applicability. They are intended for use as a communication tool for internal use 
but also bearing in mind the accessibility o f the information to external stakeholders.
The indicators are listed in Table 5.1. They have been grouped into environmental, social and 
economic sections. They are also grouped under the seven criteria that were developed by the 
Shell Group; these are explained in Section 5.1.1. Despite the indicators being separated into 
groups there are still overlaps between them and, importandy, they should always be considered 
together when making decisions to ensure a balanced and integrated approach. Within the criteria 
categories the indicators have been further divided into general categories to help highlight the 
differences between the indicator sets. The sets are dealing with different issues and 
circumstances.
The process indicators have no measure regarding managing disposal, protecting society, 
accessibility to society, meeting legislative requirements and material costs. These indicators have 
been chosen to reflect the status o f a new process site. Therefore, emphasis is heavily placed on 
employee conditions. Once the site is running the intention is to develop the work on 
stakeholder initiatives to ensure it is meeting the needs o f wider society. Once the site is running 
indicators will be needed to measure the material costs, management o f disposal and legislative 
requirements. Indicators must be flexible because situations will change over time. Process 
indicators also require assessment at an individual level because the cultural issues will have 
significant impact on the indicators selected. For example, contact with stakeholders in Sakhalin 
is complicated by the legacy o f communism that has left a reticence to express opinion and 
become involved with engagement activities.
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Table 5.1 Product and process indicators
Environmental indicators
o Reduction of emissions
Emission reductions made every month
E a> — £  <U —<n c  
E ° Maintain biodiversity
The amount of rural / undeveloped land that has been used
C02 emissions 
Other emissions to air
Biodiversity reduction 
Environmental fate and effects
§ I  I |
a> aS
Retain resources for future generations
The number of years oil or gas is available for extraction
Manage disposal
Impact on water supplies 
Use of non-renewable materials 
By-product utility 
Recyclability 
Energy use
Amount of waste to landfill/special waste
Social indicators
.g Protect employees
§ "E The current number of employees
■g 3  The average working day for employees
The average hours spent by employees on training each year 
(links to managing resources) *****
Protect society
CL «  
</)
CL
Likelihood of employee injury 
Need for employee training ***** 
Product leads to reduced employment
Effect on society's health 
Perceived risk
"2 8  
x
Encourage growth in the local community
The number of employees that have been employed from a 30-
>> mile (40km) radius to the project
|  The percentage of all suppliers that come from the local area
E (radius 30 miles, or 40 km)
£ Accessibility to society
Product benefit: convenience 
Restriction on product availability
Impacts on changed usage behaviour due to characteristics of 
product______________________________________________
Meeting legislative requirements
2 r- 2— £  G
I  g |  Stakeholder initiatives
- *  *  A plan for stakeholder dialogue is in place
The frequency of meetings (each year) between the company 
and local community__________________________________
Meets legislative requirements
Economic indicators
Material costs
E <0 
x  ~
Profit from the product 
Cost of material inputs
Organisational costs
The level of investment required by the Shell Group or majority Effect of stakeholder intervention 
partner to maintain the licence to operate 
Economic value
The price (e.g. per barrel) of the product Price of the product
___________________________________________________________ Likelihood of reduced performance
The product indicators have no indicators to depict stakeholder initiatives or encouraging growth 
in the local community. This is because at the micro-level of assessment of individual products it 
is difficult to identify how a product can contribute to these issues.
The indicator sets cover the range of environmental, social and economic sections and there are 
some similarities between the individual indicators. Emission information, employee training and 
price are the three similarities between the two. Emission information is certainly a major factor
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in higher-levels o f assessment, such as corporate reporting as explored in Section 3.3.2.
Employee issues are often mentioned in corporate reports but rarely relating to training issues. 
Surprisingly more elusive measures such as employee satisfaction are more likely to be 
highlighted. This is a difficult issue to measure effectively and often takes a considerable amount 
o f time and resources with stakeholder groups and feedback sessions. It would appear that 
higher-level assessment might be missing some fundamental issues. Social issues do need to be 
measured and it is difficult to measure on the qualitative aspects o f happiness, quality o f life and 
self-worth. Therefore, attention seems to focus on measuring these issues directly. This is often 
demanding in time and resources, which in turn makes them difficult to repeat.
There are alternative indicators that can be used to provide a quantitative measure o f these issues. 
Employee training is just one example where a company’s commitment to its staff can be shown 
through the investment it places in people. Price is a major factor but often not highlighted in the 
corporate reports o f the petroleum industry. Admittedly it is a contentious issue, particularly in 
Europe where price increases have already been the cause for considerable social unrest (oil 
protest in the UK in 2000). However, the fact it is such a controversial issue should mean it is a 
definite factor for measurement and communication. Only by including indicators such as these 
at the higher level o f the organisation can we observe a move away from corporate reports full o f 
PR to real, usable information. It will also assist in identifying where major difficulties are by 
tracking information through every level o f an organisation, not just focus on the final high-level.
5.1.1 Framework of process and product indicators
The methodology for development o f the indicators is the same for both sets, and was outlined in 
Chapter Four. It is advisable to use the methodology no matter what type o f indicators are being 
developed from corporate to product. No matter what is under scrutiny the indicators will always 
need to be planned, developed, communicated and reviewed. Involvement o f stakeholders is always 
crucial whether they are internal, external or both.
The framework for indicators was explored in Section 4.3 that outlined the basic concept-criteria- 
indicators approach was selected for this project. The concept ensures the indicators are focused on 
an ultimate end-goal with criteria providing the key steps that must be accomplished to reach the 
goal. A different framework is used for process and product indicators because they deal with 
different issues and audiences. The process indicators are used as a direct communication tool with 
external stakeholders. Product indicators also need to be used to guide internal decisions.
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The framework for the process indicators is shown in Figure 5.1
Figure 5.1: Framework for the process indicators
INDICATORS
CONCEPT
Sustainable 
development refers to 
the fact that the 
petroleum industry 
must ensure the use 
and demise of oil 
reserves does not 
lead to negative 
impact on people’s 
quality of life, now and 
in the future.
CRITERIA
•Use resources, 
efficiently
• Respect and /  
safeguard people
•Minimise impact on x 
the environment
• Engage and work _—  
with stakeholders
• Maximise benefits to 
the community
• Maximise profitability
•The number of years of oil or gas available 
for extraction
•The average hours spent by employees on 
training each year
•The current number of employees 
•The average working day for employees
• Emissions reductions made every month 
•The amount of rural/undeveloped land that 
has been used
• A plan for stakeholder dialogue is in place 
•The frequency of meetings (each year) 
between the company and local community
•The number of employees that have been 
employed from a 30 mile radius to the 
process
•The percentage of all suppliers that come 
from the local area (30 miles)
■The level of investment required by the Shell 
N ( Group or majority partner to maintain the 
licence to operate
•The price (e.g. per barrel) of the product
The concept states the ultimate aim towrards which the indicators measure progress. Society 
depends on the use of petroleum to maintain current quality of life. The extraction and use of oil 
reserves will continue until a viable alternative is found that meets price, accessibility- and technical 
excellence that are required. The process sites, such as the one in Sakhalin, will continue to be 
built and it is important they do not impact negatively on people’s quality- of life, now and in the 
future. Consideration should be given to the local and global issues in terms of the process site 
impacting society-. However, Sakhalin is a new process site, so emphasis in this case is placed on 
how the indicators affect the local community-. It demonstrates how important reviewing and 
altering the indicators will be. The process site w-ill change from construction to operation and 
the indicators must work to adapt and communicate the changing conditions effectively. 
Theretore, these indicators should not be seen as definitive but will provide a useful starting point 
for future construction of process sites.
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The criteria correspond to the sustainability principles developed by the Shell Group. The 
process indicators are developed to feed direcdy into corporate initiatives, which made it 
important to group them under these headings.
The criteria are designed to guide the development o f the business in line with the concept o f SD. 
Together, they encompass all three components. The social impacts are the most difficult to 
measure and have traditionally not been factored into the decisions associated with processes or 
products. Therefore, particular attention has been placed on social impacts to ensure they are not 
overlooked. There are six separate criteria but there are overlaps between them and, importantly, 
they should always be considered together when making decisions to ensure a balanced and 
integrated approach.
Criterion one refers to using resources efficiently. This focuses on the use o f natural resources (for 
example energy and water) and efficient use to reduce costs and respect the needs of future 
generations.
Criterion two focuses on respecting and safeguarding people; the aim is to protect people from 
harm from products and operations. There is also the need to respect and value potential and 
cultural differences and try to help people realise their potential.
Criterion three emphasises minimising impact on the environment. The natural environment 
supports all human activity. It is important to continually look for new ways to reduce the 
environmental impact o f operations, products and services throughout their life.
Criterion four is involved with engaging and working with stakeholders. Any organisation can 
affect — and be affected by — many different groups of people. Their interests must be recognised, 
engaged and responded to.
Criterion five looks at the fact that wherever an organisation works it is part o f a local community. 
It is important to continually look for appropriate ways to contribute to the general well being of 
the community and broader societies that grant the licence to operate.
Criterion six focuses on maximising profitability. Successful financial performance is essential to 
a sustainable future and contributes to the prosperity o f society. Robust profitability can be made 
through improving ROACE, delivering projects, establishing new legacy assets and ensuring 
capacity for dividend growth.
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The framework for product indicators is shown in Figure 5.2.
Figure 5.2: Framework of product indicators
• Environmental
•Social
•Economic
CRITERIA
CONCEPT
Petroleum products 
must ensure 
maximum benefit is 
obtained from the non­
renewable 
components and 
attention must be 
placed on finding 
renewable alternatives 
that maintain technical 
excellence and 
usability for the
Energy use 
C 02 emissions 
Other emissions to air 
Impact on water supplies 
Environmental fate and effects 
Use of non-renewable materials 
Recyclability
Amount of waste to landfill / special waste 
Biodiversity reduction 
By-product utility
Perceived risk
Effect on society’s health
Product leads to reduced employment
Likelihood of employee injury
Restriction on product availability
Impacts on changed usage behaviour due
to characteristics of product
Need for employee training
Meets legislative requirements
Product benefit: convenience
Cost of labour
Cost of material inputs
Effect of stakeholder intervention
Profit from the product
Price of the product
Likelihood of reduced performance
INDICATORS
The ultimate aim of the petroleum products is to move towards more sustainable alternatives that 
use renewable materials and yet retain the same level of usability for consumers. If  the products 
deviate from this aim it could cause the non-renewable materials to dwindle to such an 
unacceptable level that they are no longer available for future generations. Continued use of fossil 
fuels will also continue the environmental damage to the earth’s atmosphere to such an extent 
that it negatively impacts the health and survival of the environment and society. Maintaining 
technical excellence will ensure the longevity" of business survival and growth. If the products do 
not deliver equal -  or better -  technical performance than existing products there is a reduced 
likelihood that consumers will use them.
Working towards this concept involves working on environmental impacts concerned with the 
effect of using renewable and non-renewable materials. The social impacts are concerned with 
providing suitable technical excellence to consumers and meeting the expectations of 
stakeholders. Finally economic concerns focus on successful returns for the business and 
acceptable levels for consumers.
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Product indicators will need to be used and communicated in a number o f countries and 
situations. They do not have the same geographical boundaries experienced by process sites. 
Therefore, the criteria for working towards the concept were kept as the simple environmental, 
social and economic.
Both frameworks are a useful way of presenting the indicators and demonstrate how individual 
indicators relate to the ultimate goal, or concept. It is difficult in both cases to group certain 
indicators because there is a great deal o f overlap and links between them. The DETR approach 
outlined in Section 4.2.6 did attempt to show how the indicators interlink and work more as a 
web. This concept was also explored in the Sakhalin case study but the amount of links can 
become confusing. Therefore, in Sections 5.2 and 5.3 the links with other indicators are simply 
written into the tables.
5.1.2 Analysis of process indicators
Most o f the process indicators are lagging with a reliance on quantitative data. This reflects their 
role for communication. If  they were to be used as internal measures they could easily be adjusted 
to present leading indicators. For example, the amount of rural/undeveloped land that has been used could 
be changed to the amount of rural/ undeveloped land that is planned. These leading indicators often contain 
confidential or sensitive information. For example, communicating the number of recruitments 
planned for the coming year could simply cause an influx of prospective workers that can cause 
financial and cultural problems for a region.
Development of social indicators for process sites was particularly difficult and they are most likely 
to change significantly depending on the location of the process site. The focus on whether 
stakeholder dialogue is in place would be expected to change in a fairly short time-span to looking at 
feedback from the stakeholder engagement sessions and whether social concerns have been acted 
upon.
Involvement with the Sakhalin case study provided an excellent opportunity to understand the 
decisions that are made from initiation o f a process site. Involvement with initial environmental 
and social analysis helped provide a real insight to the issues that were important. The 
opportunity to look at the issues from the perspective o f the Russian/Japanese community also 
provided some useful learning points that are explained in detail in Volume II and summarised in 
Chapter Six.
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All indicators were identified as relevant when key personnel at the Sakhalin site checked them. In 
particular they supported those that dealt with the interaction the site would have with the local 
community. Its location (an island to the south east o f Russia lead to a number of social and 
cultural considerations. Those involved with SD for the Sakhalin site view the development of 
indicators as being the most difficult area. The effective measurements o f the changes that are likely 
to happen on the local communities (possible issues such as ‘boom and bust’ and changing living 
conditions and expectations o f the local community) are seen as being problematic. The Sakhalin 
contacts felt that the consideration o f a local area o f a radius o f 30 miles might be insufficient and 
need expansion for application to their process site. Geographic variations will ideally need to be 
taken into account when the indicators are used. There must be allowance for sites that are located 
in more remote areas.
In addition to being focused towards the Sakhalin case study the indicators were also tested within 
the Stanlow refinery site. Stanlow Manufacturing Complex is a major part o f the UK’s Oil and 
Chemical industries. The oil refinery is capable o f processing up to 12 million tonnes o f crude per 
annum. The bulk o f this crude is low sulphur from the North Sea, which arrives at Tranmere 
terminal and is transferred via pipeline to the complex. It is typical of a complex refinery in that it 
has cmde distillers, a platformer, a catalytic cracker and fuel blenders. From them it produces the 
whole range o f petroleum products from liquefied petroleum gases (LPG), through petrol and 
diesel, to heavy fuel oils. It also produces some specialities like lubricating oils. These products are 
then distributed by road from the Stanlow distribution terminal, by ship via the Manchester Ship 
Canal and Tranmere terminal, or by pipeline.
The Stanlow manufacturing complex reviewed the indicators developed to date. They identified 
that they already collected information on a number o f them: training, employment levels, 
emissions, local community involvement and investment. For some of the other indicators they 
were unsure o f the value that they could gain from them particularly the oil reserves, land use and 
price of the product. They felt they constituted indicators that were of more use at an operational 
level that studied the Shell Group as a whole, rather than individual process sites.
The overriding conclusion from analysis of process indicators is that each set o f indicators must be 
specific to a particular local site. There can be the broad concepts, such as those listed in italics in 
Table 5.1, but there must be specific implementation. In terms of identifying the indicators the 
economic concerns were the most difficult to deal with. This is because o f the complications
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associated with using physical measures that were unstable and that could be altered to suit a 
particular purpose. The evaluation matrix should ideally be used to assess the indicators periodically 
(perhaps every year) to ensure the indicators remain useful to the decision-making process. This is 
particularly the case when considering the characteristics o f Verified’ and ‘democratic’ that are likely 
to change.
5.1.3 Analysis o f product indicators
The product indicators were developed for internal use. They are designed as a means o f 
comparison between two products of similar use to conclude which is more sustainable. This work 
can help on product rationalisation and as the company moves towards greener, renewable fuels. 
Therefore, there are a greater number o f leading indicators and qualitative information is 
increasingly important because there are circumstances where information is simply not yet known. 
There are a greater number o f indicators allowing for more detailed consideration o f the product 
over its entire life cycle. The process indicators were more concerned with communicating the state 
of the process at a certain point in time.
The product indicators have been tested by application to a number o f case studies. Chapter Six 
includes a summary o f these. The RME biodiesel case study provided an introduction to 
considering assessment of products and identified the need for a way o f measuring the 
environmental, social and economic impacts collectively. The complexities o f analysing social 
impacts with the difficulties o f involving stakeholders were revealed. This need was re-iterated in 
the case study on environmentally-acceptable hydraulic fluid case study and so development o f 
suitable indicators began. The Swedish portfolio case study allowed the indicators to be tested by 
application to a range o f product types. The results are shown in Chapter Six -  and in Volume II 
in more detail - along with a comparison between the risk assessment matrix and the tool o f 
indicators.
The product indicators have been successfully applied to a number of product categories. There 
has been a level o f specific interpretation for individual products. The intention is to build the 
portfolio o f product indicators to present a number o f more detailed indicators for specific 
product types. Indications o f what these might be are included in the tables in Section 5.3. 
Identification o f the specific issues has involved talking with a number o f product and technology 
managers from within the Shell Group.
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5.1.4 Explanation of indicator portfolio
Section 5.2 and 5.3 contains the detailed information on the process and product indicators 
respectively. Tables are used to explain the use of each indicator including type, timescale, 
definition, data sources and interpretation. The indicators have also been evaluated using the matrix 
outlined in Section 3.1.1. When indicators have characteristics that can be graded within the dark grey 
boxes of the matrix, the indicators can be interpreted as inappropriate for use. The matrix demonstrates 
that certain characteristics are mandatory for indicators such as communicative, economical, 
relevant and reliable. Other characteristics, such as physical, hierarchical and supplementary, allow 
for a more flexible response. Ideally indicators should possess a minimum of four characteristics. 
A complete indicator set should have an average o f ten characteristics within the first column 
(‘meets the characteristic very wen5). The indicators should then be ranked within the white or light 
grey boxes. The research engineer has completed the indicator evaluations and so the matrix on 
the first indicator has been explained in depth to provide an insight to how they were completed.
The characteristic tables have shown that the indicators do meet the desired attributes. There are 
some that score slightly lower (typically at ‘likely to meet the characteristic’), but this is 
predominantly because they rely on a good level o f explanation being attached. They are a useful 
way to show that the indicators developed are the most appropriate to use. Chapter Six outlines 
how the indicators have been applied within the case studies. Chapter Seven describes the use o f 
the indicators within a communication tool for products. Finally, Chapter Eight explains how their 
development and use has been a vital contribution to the decision process.
The following tables are included to provide more detailed information on the indicators 
but it is not necessary to read every one.
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5 .2  P r o c e s s  i n d i c a t o r s
As a new site a major factor is that the correct procedures are in place to work towards SD. A 
number of leading and lagging indicators are included and each is explained in the following 
sections. The reason behind the selection o f the indicator, its aim, how it is measured and its 
evaluation is included for each indicator.
Indicator The number o f years oil or gas is available for extraction
Criterion Use resources efficiently
Definition of 
indicator
The amount o f oil remaining at the process site and how long it will last at current 
extraction rates.
Timescale This should be measured every year and if a specific figure is not available it must 
be communicated in terms of:
More than 100 years, up to 100 years, up to 60 years, up to 30 years and up to 5
years.
Underlying 
definitions 
and concepts
The indicator is designed to show how much oil or gas is remaining for extraction. 
The number o f years remaining for extraction is more informative than a figure on 
the amount o f oil or gas available that would not necessarily be understood by all.
Indicator type Leading, quantitative indicator
Data needed 1. Estimated reserves available on process site
2. Current extraction rate
Data sources, 
availability 
and quality
Estimated reserves should be available from the exploration phase o f the process 
site. Rates o f production — if the process is already established — can then be used 
to calculate the remaining reserves.
The current extraction rate will be available in the daily log with information like 
barrels produced per day.
The indicator will use quantitative data with good availability. The data will be 
estimated so there is some risk o f error in measurement.
Units of 
measurement
Gas is measured in cubic metres per annum 
Oil is measured in tonnes per annum
Interpretation Knowing the amount o f years remaining for a process site is important for two 
reasons. Firstly, it communicates the amount o f time remaining before the process 
site will be de-commissioned and the area will need remediation work. This will
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have a significant impact on the working requirements, surrounding environment 
and community. Secondly, it also provides information on how technology for 
extraction processes are changing and -  hopefully — becoming more efficient.
Unkage with 
other 
indicators
This indicator can be linked to all other indicators, because the information they 
present will depend largely on the status of the process site, whether it is in 
development, running or being decommissioned.
Evaluation 
of indicato rs
Figure 5.3 contains the evaluation matrix for the indicator. The crosses correspond 
to wdiere the indicator can be placed in relation to each characteristic. The matrix 
is used to ensure the most suitable indicators are selected. No characteristics are 
placed within the dark grey boxes of the matrix and so it can be taken that the 
indicator is suitable for use. Where crosses occur in the lighter grey boxes it means 
work is needed to ensure the characteristics are met in the future.
The research engineer completed the assessment o f whether the indicator meets 
the characteristic. This ensured a consistent analysis was given to all the indicators 
but will also involve a risk of subjectivity7. Therefore, the reasoning behind the 
placing for this particular indicator is explained in detail to explain how it was 
done. The rest of the indicators just include the evaluation matrix.
Figure 5.3: Indicator evaluation for the number of years of oil or gas available for extraction
decreasing suitability
------------------------------------------------------------------------------------------------------------------ ---
Indicator
characteristic
Meets the 
characteristic 
very well
Meets the 
characteristic
Likely to meet 
the
characteristic
Can be 
changed to 
meet the 
characteristic
Does not meet 
the
characteristic
Physical X
Hierarchical X
Supplementary X
Approp. in scale X
Democratic X
Participatory X
Verified X
Simple X
Sensitive X
Leading X
Timely X
Sufficient X
Tentative X
Communicative X
Economical X
Relevant X
Reliable X
The physical characteristic means the indicator must use a measure that is unstable. 
By this, it means a measure like price -  that can change but actually the amount it
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refers to is the same. For example, the price o f oil could be used to signify the 
level o f demand. This indicator may change but this is not necessarily related to 
supply and demand issues and may be due to tax levels. The use o f price can lead 
to false assumptions being made because the measure itself is changing — the price 
is increasing - when in fact the indicator should stay the same because the demand 
has not changed. The indicator for number o f years o f oil or gas available for 
extraction is using the extraction rates and reserves available. The use o f two 
measures allows the decision-maker to investigate when the indicator changes to 
see whether it is one or the other - or both - causing the change. Both measures 
are stable so the indicator ‘meets the characteristic very well’.
Hierarchical relates to the fact that the user should be able to see the information 
quickly but delve down to more detail if required. The indicator has been 
presented as a measure o f time because it allows the indicator to mean something 
to the majority of stakeholders. Therefore, the general information is immediately 
apparent. The two measures o f extraction rates and reserves will provide a greater 
level o f detail if required so this ‘meets the characteristic very well’.
The characteristic o f supplementary means the user should be provided on 
information they cannot measure themselves. The vast majority o f stakeholders 
will not know the amount o f reserves or extraction rates, yet, they are fundamental 
to operation o f the process. It is impossible for individuals to measure these 
points for themselves so it has been ranked as ‘meets the characteristic very well’.
When an indicator is appropriate in scale it means it should not be over or under 
aggregated. The indicator does involve combining two measures but this helps 
their communication and both measures use similar data so there is no foreseeable 
way that aggregation o f the two can cause any problems. Therefore, it ‘meets the 
characteristic very well’.
Whether an indicator is democratic places emphasis on people having input to the 
indicator choice and access to the results. The indicator was not developed with 
the full participation of stakeholders but it is hoped that they can be involved in
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future communication and review. Ideally, the information would be 
communicated through an annual report on the process or communicated during 
scheduled stakeholder engagement sessions. The exact way that this characteristic 
is met is unclear at the present time for this indicator and so it was given as ‘likely 
to meet the characteristic’.
A participatory indicator is one that allows people to measure for themselves and 
make a judgement. An indicator should not be based on obscure issues. The 
amount o f reserves remaining and the extraction rate are not issues that can be 
measured by individuals. However, they will be able to make a judgement on the 
information presented. However, the judgement will only become completely 
informed when more than one measure has been collected. How the indicator 
changes over time will allow a more informed judgement to be made. Therefore, 
the indicator is ranked as ‘likely to meet the characteristic’.
The indicator needs to be verified by external organisations. The indicators have 
been tested in other processes and communicated in a number o f external 
conferences and presentations. Therefore, it has been classified as ‘meets the 
characteristic’. It would meet the characteristic ‘very well’ if an external 
organisation had been specifically paid to check the validity o f the indicators and 
the intention is that this will happen in the future.
Simple indicators are not overly complicated and should be useful to all 
stakeholders. The measurement o f oil and gas available for extraction is a simple 
way to demonstrate the amount o f reserves and whether their extraction is being 
managed in an effective way. This indicator ‘meets the characteristic very well’.
When indicators are sensitive they must reflect any changes in issues effectively. 
This has also been placed as ‘meets the characteristic very well’ however; it is worth 
explaining when the indicator is communicated that it is the result of the 
combination o f two measures. I f  there is an increase in the indicator it could be 
due to a decrease in the extraction rate or an increase in the available reserves. It is 
important that changes in the data can be supported by a description o f why this
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has occurred.
Indicators that are leading provide information with enough time to act on it. This 
indicator is looking at future issues by demonstrating the amount o f time remaining 
for the oil or gas supplied so it has been classed as ‘meets the characteristic very 
well’.
The indicator also meets the characteristic o f timely Very well’. This refers to the 
fact that it is coming at the right point in time. An example o f an indicator that 
was not timely would be: ‘Licence to operate has been agreed’. I f  the answer to 
this is no, there is little point in communicating the indicator because a great deal 
o f time and effort must be spent to turn around the outcome. The information is 
not provided at a time that the information can be acted upon in an acceptable 
manner.
A sufficient indicator will provide enough information that is easy to comprehend, 
yet not so much that it is difficult to interpret. The indicator has been placed as 
‘meets the characteristic very well’ because linking the time remaining with the 
amount available will have greater meaning to people than just the amount present. 
For example, the figure 2 million tonnes remaining may sound significant, but 
when tied to the amount o f time this could mean just two years o f operation 
remaining. Therefore, the indicator helps the stakeholder to understand the figure 
involved and what those figures mean in practical terms.
Tentative means the indicators should be available for discussion, learning and 
change. It is important that indicators meet this characteristic because they will 
need to be changed as the aim of SD and sustainability and the criteria that are 
important alter. The indicator has been defined as ‘meets the characteristic very 
well’ because it is accepted that it can alter or be forgotten over time.
A communicative indicator provides information to all stakeholders and is easy to 
understand. This indicator ‘meets the characteristic very well’. I f  this was not the 
case, the indicator would be unsuitable for use. This is also the case for the
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remaining three characteristics.
Any indicator that is used must also ‘meet the characteristic very well’ for economical. 
The information must not take tool long to collate and yet balance this with the 
information requirement to ensure the data is adequate.
Pkelevant indicators must remain focused on the issue it depicts. For example, 
measuring the amount o f material being used by a process does not show whether 
resources are being used efficiendy, just that they are in use. The indicator shows 
how much resource is remaining and what the extraction rate will be. Ideally, you 
want the number o f years remaining to increase to show that the management of 
resource extraction is being undertaken efficiently and — hopefully — will decrease 
as technologies improve. Therefore, this indicator also ‘meets the characteristic 
very well’.
When indicators are reliable the data comes from trustworthy sources. For 
example, the process manager’s perception of levels of ‘unacceptable’ emissions 
would be very different from the local population. This makes indicators that rely 
heavily on personal information very difficult to include. The only way to manage 
these is to ensure the maximum number o f people input information to enable an 
informed final judgement to be made. The information presented by this indicator 
comes from data that is simple to verify and is very difficult to misrepresent. 
Therefore, the indicator ‘meets the characteristic very well’.
Indicator The average hours spent by employees on training each year
Criterion Use resources efficiently
Definition of 
indicator
Average hours spent by each employee on training. N ot just basic training on 
health and safety aspects, also more specialised training such as coaching 
workshops, presentation skills and on specific pieces o f equipment.
Timescale This indicator should be measured every year.
Underlying 
definitions 
and concepts
Resources do not just include those such as air, water or land. It is also important 
to incorporate an assessment of human resources that are utilised within the 
process operation. There are many methods o f measuring an efficient workforce,
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such as satisfaction or stress levels that would typically require a qualitative measure 
that would involve asking individuals a question like T)o you feel valued within 
your organisation?’ However, this does not always provide a representative answer 
and is time-consuming to collect the data each time an assessment is required. The 
Gallup organisation in 1998 conducted a survey on job training. The results 
showed that employees not only enjoyed being trained, but also were more satisfied 
with their employer when training opportunities were made available to them. A 
workforce with the correct level o f training is likely to be safer and more 
contented.
Indicator type Lagging, quantitative indicator
Data needed Attendance data at health and safety training workshops; this will provide the 
baseline because this should always be in place.
Attendance at specialist training courses and the amount o f time awarded for study 
leave.
This indicator is concerned with assessing the training level o f the whole 
workforce.
Data sources, 
availability 
and quality
Training data will be held within the personnel department and /or team leaders 
who will have figures on the number o f courses and the amount o f people that 
attended. For the future — if not already in place — it may be useful to have forms 
distributed at the training sessions that allow people to feedback whether they felt 
attendance at the course was beneficial.
Units of 
measurement
Average number o f hours per person per year
Interpretation Knowing the amount o f time spent on training each year is important to show that 
the necessary health and safety training is occurring. It also helps communicate 
how skilled the workforce is and the opportunities that are available for career 
progression. It is advisable — as with the majority o f indicators — to include a 
description o f the data that is presented associated with the indicator. For example, 
the type o f courses attended and whether participants saw them as a worthwhile 
exercise.
Unkage with 
other 
indicators
This indicator can also be linked to that o f ‘number o f employees that have been 
employed from a 30-mile radius to the process’. This link is most relevant in new 
process sites — such as Sakhalin — where employment o f the surrounding
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community is important for integration and acceptance. Ideally, the greater the 
number of local employees will mean the greater the level of training. This will 
demonstrate that local people are not just being taken on for unskilled, manual 
labour but that the company is actively promoting their career progression on-site. 
However, there is a danger that over-training will lead to individuals leaving for 
better jobs elsewhere. This causes complications for the local community as its 
numbers begin to decline and also for the company who has to continually re­
invest in people training.
Eva/nation Figure 5.4: Indicator evaluation for the average hours spent by employees on training each year
of indicators
decreasing suitability
I n d i c a t o r
c h a r a c t e r i s t i c
Meets the 
characteristic 
very well
Meets the 
characteristic
Likely to meet 
the
characteristic
Can be 
changed to 
meet the 
characteristic
Does not meet 
the
characteristic
P h y s i c a l X
H i e r a r c h i c a l X
S u p p l e m e n t a r y X
A p p r o p .  i n  s c a l e X
D e m o c r a t i c X
P a r t i c i p a t o r y X
V e r i f i e d X
S i m p l e X
S e n s i t i v e X
L e a d i n g X
T i m e l y X
S u f f i c i e n t X
T e n t a t i v e X
C o m m u n i c a t i v e X
E c o n o m i c a l X
R e l e v a n t X
R e l i a b l e X
The indicator is hierarchical in that the information is easily accessible. Therefore, 
the indicator ‘meets the characteristic’. However, the data for all the employees 
will be less accessible for people to view -  because it involves a significant amount 
of data. It communicates how many hours people are spending at work, but not 
necessarily what they are doing when they are at work, which could be a useful 
indicator to consider introducing in the future. This would help the assessments 
become timely. It would help identify whether time was being wasted through 
operation of certain procedures, or excessive amounts o f paper work. The more 
time spent on tasks that are not direcdy related to their job, or seen as unnecessary 
to undertake, the more likely people will feel dissatisfied with their situation and 
job.
Indicator T he current num ber of em ployees
Criterion Respect and safeguard people
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Definition of 
indicator
The number o f direct workers to be found on the process site (employees and 
contractors).
Timescale This should be measured every year
Underlying 
definitions 
and concepts
The number of employees will highlight changes in the operation o f the process 
site. It will be particularly important when changes from construction to operation 
and finally to decommissioning. The number of employees will be significantly 
lower when a process becomes operational as opposed to its construction period. 
This can have significant implications for the local community (the boom and bust 
scenario) and a method of realising the change in employee level should help 
identify the level o f impact on the local community.
Indicator type Lagging, quantitative indicator
Data needed Number o f employees 
Number o f contractors
Data sources, 
availability 
and quality
The data will be contained within the personnel department o f the process. In 
addition to having the information available as a joint indicator it would be useful 
to represent the data in terms o f a pie chart to show the proportion o f contractors 
to employees. High numbers o f contractors demonstrate a reliance on workers 
that are less likely to make the area a permanent home.
Units of 
measurement
Number o f people
Interpretation The indicator will provide an impression o f the amount of work associated with 
operating the process site. Ideally, the number should remain at a constant level 
during operation with changes likely to occur during construction and 
decommissioning. Major changes to workforce numbers should occur gradually 
and be well managed to ensure the local economy and culture does not suffer as a 
result.
Linkage ivith 
other 
indicators
The indicator can be directly linked to:
Average hours spent by employees on training each year, because this will provide evidence 
for how well trained the workforce is.
The average working day for employees, will provide evidence o f the average time spent 
by employees at work.
The number of employees that have been employed from a 30-mile radius to the process, will 
communicate the number of ‘local’ employees.
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It is important to have the basic quantitative measures such as this indicator in 
place when the project is initiated. In the future more qualitative measure should be 
introduced that relate to issues of work-life balance.
Evaluation Figure 5.5: Indicator evaluation for the current number of employees 
of indicators
decreasing suitability
I n d i c a t o r
c h a r a c t e r i s t i c
Meets the 
characteristic 
very well
Meets the 
characteristic
Likely to meet 
the
characteristic
Can be 
changed to 
meet the 
characteristic
Does not meet 
the
characteristic
P h y s i c a l X
H i e r a r c h i c a l X
S u p p l e m e n t a r y X
A p p r o p .  i n  s c a l e X
D e m o c r a t i c X
P a r t i c i p a t o r y X
V e r i f i e d X
S i m p l e X
S e n s i t i v e X
L e a d i n g X
T i m e l y X
S u f f i c i e n t X
T e n t a t i v e X
C o m m u n i c a t i v e X
E c o n o m i c a l X
R e l e v a n t X
R e l i a b l e X
The indicator does not present information that individuals could not measure for 
themselves without too much difficulty. However, the distinction between 
contractors and permanent staff would be more difficult for anyone to obtain. 
Therefore, the indicator will be supplementary in the future when it reaches 
communication stage. It will also provide leading information once data has been 
collected over a period of time. Initially, the information will mean very litde and 
will give limited indication whether any actions should be taken. Once data has 
been presented a few times a picture can begin to build up over what the ideal 
number of employees should be and whether any action is required to maintain 
this.
Indicator T he average w orking day for employees
Criterion Respect and safeguard people
Definition of 
indicator
The average number of working hours by employees and contractors.
Timescale This should be measured every year but it may require the facility to communicate 
seasonal variations.
Underlying
definitions
Excessive and insufficient working hours can have a negative effect on employee 
morale and efficiency. The average working day is a good indicator o f the level of
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and concepts workload placed upon each employee.
Indicator type Lagging, quantitative indicator
Data needed Number o f employees 
Number of contractors
Data sources, 
availability 
and quality
The data will be contained within the personnel department o f the process. In 
addition to having the information available as a joint indicator it would be useful 
to represent the data in terms o f a pie chart to show the proportion o f contractors 
to employees. High numbers o f contractors demonstrate a reliance on workers 
that are less likely to make the area a permanent home.
Units of 
measurement
Number of hours per day
Interpretation Working hours are a good indicator o f the level o f stress employees face. Cultural 
differences are also a major factor in the number o f hours that employees work. It 
is useful to collect data on the average number o f working hours for the region. A 
major difference to this amount can have a detrimental effect on employees and 
surrounding communities.
A certain amount o f break periods should be included within the working hours.
It is useful to include some information on the time of day that the working hours 
are undertaken. For example, a chart showing the proportion o f day, twilight and 
night shifts will provide a valuable insight into the pressures placed on employees. 
Night shifts are particularly challenging and will impact people’s work-life balance 
to the greatest extent. Ideally, they should be kept to a minimum and will require 
different shift patterns to those during the day.
Linkage ivith 
other 
indicators
The indicator can be directly linked to all those related to employees. The average 
working day, number o f employees and those from the ‘local’ community. It is an 
important quantitative indicator that can be enhanced in the future by including 
qualitative elements such as whether employees feel they have sufficient time to 
complete all that is expected o f them.
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Evaluation 
of indica to rs
Figure 5.6: Indicator evaluation for the average working day for employees
I n d i c a t o r
c h a r a c t e r i s t i c
Meets the 
characteristic 
very well
Meets the 
characteristic
Likely to meet 
the
characteristic
Can be 
changed to 
meet the 
characteristic
Does not meet 
the
characteristic
P h y s i c a l X
H i e r a r c h i c a l X
S u p p l e m e n t a r y X
A p p r o p .  i n  s c a l e X
D e m o c r a t i c X
P a r t i c i p a t o r y X
V e r i t i e d X
S i m p l e X
S e n s i t i v e X
L e a d i n g X
T i m e l y X
S u f f i c i e n t X
T e n t a t i v e X
C o m m u n i c a t i v e X
E c o n o m i c a l X
R e l e v a n t X
R e l i a b l e X
The indicator does meet the characteristic of ‘hierarchical’ but initially; this 
indicator requires straightforward communication of one piece of data. The 
importance of a hierarchy will be more important in the future when issues such as 
people’s interpretation of the quality of their working time is assessed. It is not 
clear whether the indicator will be ‘democratic’. There should be a move towards 
democracy in the future with the facility for people to give their opinion on the 
ideal amount of time they should spend working. The intention should be to verify 
the indicator prior to communication with an external agency. It is hoped that 
once the information has been built up over a certain amount of time that any 
changes will be reflected to enable any necessary actions to be taken. However, as 
a lagging indicator these may not always occur at an ideal point in time. In the 
future it may be more appropriate to have an indicator that measures the amount 
of time people feel they should apply to fulfil their tasks and whether they think 
they can achieve this easily.
Indicator E m ission reductions m ade every m onth
Criterion Minimise impact on the environment
Definition of 
indicator
How often the emissions from the process site are tested each month. It will 
include what emissions are tested for and their testing frequency because it could 
be continuously or periodically.
Timescale This should be measured every month with an average and /or total presented for
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the year end.
Underlying 
definitions 
and concepts
An efficient and responsible process site will have regular (at least once a week) 
emissions testing to ensure discharges to the environment are monitored and 
minimised where possible. It is also important to set targets within this indicator 
for the frequency o f future tests.
Indicator type Lagging and leading, quantitative indicator
Data needed Frequency o f C 0 2, N O x, particulate and VOx testing at the process site.
Data sources, 
availability 
and quality
Frequency o f testing should be available from the HSE department o f the process 
site.
Units of 
measurement
Numbers o f tests per month, including what emissions are tested.
Interpretation The testing o f emissions is a very important process within the petroleum industry 
because it deals with a number o f noxious substances. The level o f testing is an 
important indicator of the health and safety level within the process and also 
highlights whether any problems have been identified. For example, a process with 
an increased level o f testing could be due to more complaints or employee 
concerns. The more traditional indicator on the subject would be the amount o f 
emissions rather than how often they are tested. The frequency o f testing is 
preferable to use because it shows stakeholders how responsible the process 
operation is being, rather than levels o f emissions that may not present real 
meaning to stakeholders. The amount o f emissions is much easier to manipulate 
by testing less frequently or avoiding consideration o f fugitive emissions.
Linkage with 
other 
indicators
This indicator can be linked to the frequency o f meetings between the company 
and local community. It would be hoped that the testing o f emissions would 
continue without the need for external pressure. However, there is the chance that 
a community meeting could lead to an increase in testing and this should be 
carefully monitored because increased testing suggests dissatisfaction from the 
community with process operation. This can also impact the indicator regarding 
the level o f investment required to maintain the licence to operate.
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Evaluation 
of indicators
Figure 5.7: Indicator evaluation for the emission reductions made every month
decreasing suitability
I n d i c a t o r
c h a r a c t e r i s t i c
Meets the 
characteristic 
very well
Meets the 
characteristic
Likely to meet 
the
characteristic
Can be 
changed to 
meet the 
characteristic
Does not meet 
the
characteristic
P h y s i c a l X
H i e r a r c h i c a l X
S u p p l e m e n t a r y X
A p p r o p .  i n  s c a l e X
D e m o c r a t i c X
P a r t i c i p a t o r y X
V e r i f i e d X
S i m p l e X
S e n s i t i v e X
L e a d i n g X
T i m e l y X
S u f f i c i e n t X
T e n t a t i v e X
C o m m u n i c a t i v e X
E c o n o m i c a l X
R e l e v a n t X
R e l i a b l e X
People cannot measure this indicator easily. However, once data has been 
collected a number of times (more than three) it will be possible for people to 
make a decision over what the data means. Initially, whether a process site 
measures its emissions twice a month or ten times a month will mean very little and 
must be accompanied with a full explanation. Perhaps, the use of data from other 
process sites would help people understand and interpret the data. Therefore, the 
indicator is likely to meet the characteristic.
This need to accompany it with explanation and comparative data will mean it is 
not simple initially, but should be in the future. It should be a good introduction for 
the process site to communicate its operations effectively. Examples of data being 
provided on the amount of emissions are often very7 confusing because not 
everyone understands what the different emissions are and what levels are safe or 
dangerous. The amounts will also change depending on geographical location 
(although ideally a standard approach should be taken to emission levels despite 
process site locations).
The inclusion of a target for future emissions testing will encourage the indicator to 
be leading so it is ‘likely to meet the characteristic’.
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Indicator T h e  am ount o f ru ra l/undeveloped  land  tha t has been used
Criterion Minimise impact on the environment
Definition of 
indicator
The amount of rural or undeveloped land that is used for operation of the process 
site. This indicator may remain at a steady rate following the initial construction 
phase but the risk o f the process site becoming larger than originally planned must 
be carefully managed. Therefore, it is important to always include with this 
measure the original planned size o f the operation site. It may also be appropriate 
to include the size o f the site including the brownfield areas to highlight where it 
may be growing beyond its limits.
Timescale This indicator should be communicated every year
Underlying 
definitions 
and concepts
Ideally the use o f rural or undeveloped land should be kept to a minimum. 
Brownfield sites are more appropriate to be used. Where it must be used, careful 
boundaries need to be in place from the start. It may be necessary to expand the 
site but this should be discouraged. Once planning permission and licence to 
operate has been granted for a site there is a danger that without monitoring the 
size o f the site can continue to expand until it reaches a point where its proximity is 
unacceptable to the surrounding environment and community.
Indicator type Lagging, quantitative indicator
Data needed Size o f the process site (planned and actual)
Data sources, 
availability 
and quality
Original size o f the process site should be contained within planning documents. 
The EIA report should also include this data and evidence regarding the proximity 
of sensitive areas. Applications for extensions will contain evidence o f additional 
area taken up by expanding the site. Where possible historical records from the 
local authority should be consulted to check and communicate the type o f land that 
has been used.
Units of 
measurement
Hectares o f land
Interpretation The use o f land can have significant impact on the local environment and 
community. This is particularly the case where rural and undeveloped land is used 
for development purposes. More car parking spaces, more accommodation blocks 
and increased processing areas are ongoing developments and a process may 
become larger than originally planned. Therefore, an indicator to highlight this
158
Chapter Five
5.2 Process indicators
expansion is important. This is also an important indicator wherever sites for 
process sites involved with renewable energy.
IJnkage with 
other 
indicators
The frequency of meetings between the company and local community and the level of investment 
required to maintain the licence to operate are both important indicators that can be 
linked. Both will reveal difficulties between the process operation and local 
community7. This relationship could be seriously affected by increasing the size of 
the site and the related impacts of increasing traffic, noise, emissions and risks.
E valuation 
of indicators
Figure 5.8: Indicator evaluation for the amount of rural/  undeveloped land that has been used
decreasing suitability
-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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D e m o c r a t i c X
P a r t i c i p a t o r y X
V e r i f i e d X
S i m p l e X
S e n s i t i v e X
L e a d i n g X
T i m e l y X
S u f f i c i e n t X
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E c o n o m i c a l X
R e l e v a n t X
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The indicator is ‘likely to meet the characteristic of being timely and leading in 
terms of coming at the right point in time. However, there is the danger that 
expansion can occur to an unacceptable level prior to measurement and 
communication of the indicator. Therefore, it has been placed as ‘likely’, it is 
hoped that measuring this indicator will remind the decision-makers of the 
importance of this issue.
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Indicator A plan for stakeholder dialogue is in place
Criterion Engage and work with stakeholders
Definition of 
indicator
Description o f the stakeholder dialogue planned for the next year to include 
number o f meetings, number o f stakeholders involved and company decision­
makers involved. This indicator should also include information on the 
stakeholder dialogue from the previous year and explain whether the plan for 
dialogue was met and some idea o f how successful the meetings were. An idea of 
the recommendations that resulted from the meetings and the time taken for them 
to be implemented.
Timescale Once the site has been in operational phase for a minimum o f one year this 
indicator should be replaced by more detail on the success o f the stakeholder 
dialogues. It should be measured every year until that time.
Underlying 
definitions 
and concepts
This indicator will require descriptive communication and some subjective 
judgement over the success o f the stakeholder dialogue from the previous year.
Indicator type Leading and lagging, qualitative indicator
Data needed Descriptive data is needed on whether a plan is in place, and the form those 
meetings will take in terms o f the people involved and timing.
Data sources, 
availability 
and quality
A community liaison officer should be in place for the process site. Ideally, this 
should be a member o f the local community who can work on building the trust 
and communication levels between the company and its surrounding community. 
They should hold information on the stakeholder dialogue plan.
Units of 
measurement
This is a descriptive indicator so the units o f measurement are not as important.
Interpretation One o f the key requirements o f SD and the criterion associated with the indicator 
framework is to communicate with stakeholders. Therefore, a process must have 
at least a plan for stakeholder dialogue in place. This plan should consist of 
stakeholder identification, engagement and there should be procedures in place for 
feedback mechanisms to allow for stakeholder input to the decision-making 
process. It is important for stakeholders to see that their suggestions and 
recommendations for the process site are listened to, and acted upon. This 
indicator is an important feedback mechanism to demonstrate to stakeholders that
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I Jnkage with 
other 
indicators
Evaluation 
of indicato rs
their opinions are valued and integrated into the process site. This will encourage 
their continued involvement with stakeholder dialogue and help the site maintain a 
licence to operate in the future.
The frequency of meetings between the company and local community and the level of investment 
required to maintain the licence to operate are both important indicators that can be 
linked. Both will reveal difficulties between the process operation and local 
community.
Figure 5.9: Indicator evaluation for whether a plan for stakeholder dialogue is in place
decreasing suitability
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - f c .
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E c o n o m i c a l X
R e l e v a n t X
R e l i a b l e X
The indicator relies on qualitative interpretation and this limits the extent that the 
data is physical. An individual reporting and communicating the data will be 
subjective and there is a risk o f bias. It could be changed to meet this characteristic 
if at each meeting scorecards were distributed and stakeholders could rate how 
useful they felt the engagement session had been. An average could then be taken 
of the scores and communicated.
The indicator should be leading in that whether a stakeholder plan is in place, and 
how effective it is should demonstrate whether further work is required. For 
example, if meetings from the previous year are described as experiencing 
difficulties, the number of meetings for the following year should not decline.
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Indicator The frequency of m eetings (each year) between the company and local 
community
Criterion Engage and work with stakeholders
Definition of 
indicator
There should be a number o f meetings between the company and local community 
to ensure routes o f communication remain open and transparent. This indicator 
will include the number o f meetings each year and their frequency, whether they 
are once a week, or every six months. Ideally, the meetings should be evenly 
spaced and not all occurring within one month and then nothing for the rest o f the 
year.
Timescale This should be measured every year and should also be replaced when the site has 
been operational for a minimum of a year to an indicator that reflects the 
effectiveness o f the meetings.
Underlying 
definitions 
and concepts
A meeting between the local community and company must involve the liaison 
officer and at least three members o f the community. Minutes must be taken with 
any recommendations for improvement clearly documented.
Indicator type Lagging, qualitative indicator
Data needed The number o f meetings and a list o f recommendations plus information on 
whether action resulted due to the communication and how successful it was.
Data sources, 
availability 
and quality
The community liaison officer should hold the information.
Units of 
measurement
Number o f meetings
Interpretation Associated with stakeholder dialogue it is important that the company maintains a 
close relationship with its local community. The Seveso Directive 82/501/E E C  
made requirements that the local community should have information on what to 
do in the case o f an emergency. This requires a minimum level o f contact o f one 
meeting per year. Stakeholder meetings should also be used to gain feedback on 
how ‘acceptable’ the process operation is to the surrounding community. The aim 
of these sessions is to ensure the company understands the full impact o f its 
operations on the surrounding community. The community also needs to be 
informed o f how the company is working to minimise these impacts in the hope of 
reducing problems of sabotage and licence to operate issues. Increasing numbers
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of meetings may mean there is an issue between the community and process site 
that requires particular attention.
I Jnkage with 
other 
indicators
This indicator is closely linked to whether a plan for stakeholder dialogue is in place. It is 
also linked to the level of investment required to maintain the licence to operate.
Evaluation 
of indicators
Figure 5.10: Indicator evaluation fo r the frequency of meetings (each year) between the company 
and local community
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There is a danger that the information can be manipulated and so it has been 
placed as ‘meets the characteristic’ in terms of being physical. It is hoped that the 
information would not be manipulated in any way. By including information on 
the frequency of the meetings it is hoped this risk can be reduced. It is possible 
that interested parties could measure this data for themselves so it is ‘likely to meet 
the characteristic’ of being supplementary because it is doubtful whether all the 
information would be available.
In the future, indicators related to stakeholder dialogue should become less 
important as it becomes an integrated issue that is accepted as part o f normal 
working practice. When this happens attention should focus on the more 
qualitative aspect of people’s perception of the process site that could be obtained 
by passing round scorecards during engagement sessions and monitoring the local 
and national press.
The indicator that should be avoided for measuring stakeholder interaction is the
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level o f ‘charitable donations’ to the local community. This is giving the wrong 
message that the company feels it is adequately dealing with its impacts on the 
community by throwing money. This has failed to ingratiate the company in a 
number of occasions particularly where bribery and corruption is prominent.
Indicator The number of em ployees that have been employed from a 30-mile (40 
kilometre) radius to the project
Criterion Maximise benefits to the community
Definition of 
indicator
The indicator will show the impact the project has on encouraging employment of 
the local community and the associated issues o f migration, boom and bust issues 
and damage to the traditional, local industries.
Timescale This should be measured every year but may need to reflect seasonal variations.
Underlying 
definitions 
and concepts
Employees in this context refer to part and full-time, contractors and permanent 
members o f the site.
The indicators were developed for the Sakhalin case study, where a 30-mile radius 
is viewed as being ‘local’. This distance would change depending on the area o f 
operation.
Indicator type Lagging, quantitative indicator
Data needed Number o f employees and their place o f birth
Data sources, 
availability 
and quality
The personnel department should hold the relevant information. The information 
should be freely available. It will require a level o f descriptive information to 
accompany communication of the data. Explanation is needed of an ideal number 
of local employees to manage impact on the local community culture and 
traditional industries. This type o f information is likely to be found within the 
social impact assessment report that must have been produced during project 
initiation.
Units of 
measurement
Number o f people
Distance o f place o f birth to the process site
Interpretation One of the principal means o f providing benefits to the community is through 
financial gains by employment to the region. A risk o f specialised industries is that 
operation sites are developed and employment is given to highly trained individuals 
that are brought to the site by the company. Investment in training members of 
the local community has often been limited. Therefore, financial gains to the local
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community are reduced. It is also important that the local, traditional industries do 
not suffer as a result of operation of the process site. If opportunities are 
particularly appealing for work within the process site it may take valuable 
members away from the traditional industries. There is evidence of this occurring 
in some processes where the fishing industry has declined, this can also be linked 
to the impact of the process on fish supplies.
I jnkage with 
other 
indicators
This indicator links with average hours spent by employees on training, current number of 
employees and average working day. These will either encourage or discourage members 
of the local community to join the process team.
Evaluation 
of indicators
Figure 5.11: Indicator evaluation for the number of employees that have been employed from a 30- 
mi/e radius to the project
decreasing suitability
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The indicator will provide information that stakeholders cannot measure for 
themselves, unless they are particularly determined to find out.
Indicator T he percentage of all suppliers that com e from  the local area (radius 30 
m iles, or 40 kilom etres)
Criterion Maximise benefits to the community
Definition of 
indicator
A process site brings certain opportunities to encourage local businesses in 
providing resources to site. Caterers, cleaning companies, chemical suppliers and 
so on are all important resources for the operation of the process site.
Timescale This should be measured every year but may need to reflect seasonal variations.
Underlying 
definitions and
This indicator was developed for the Sakhalin case study and so the definition of 
‘local’ may change depending on the geographical location.
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concepts ‘local’ may change depending on the geographical location.
Suppliers refer to businesses outside the process site that provide a resource.
Indicator type Lagging, quantitative indicator
Data needed List of suppliers
Data sources, 
availability and 
quality
A Resource or Supply Manager should keep the information. It may also be 
necessary to observe which companies are entering the site on a regular basis. 
This information can be collected by security on entrance to the process site who 
is likely to keep a record of visitors anyway.
Units of 
measurement
Distance — in km or miles — of supplier to process site
Interpretation Using local suppliers for products — where available -  can increase financial gains 
to the region. Indirect job creation and increased demand for local businesses can 
help encourage the financial resources o f the local community. Where possible 
local suppliers should be used to help encourage local businesses and make sure 
financial benefit of the operation of the process site is passed on to the 
surrounding community.
IJnkage with 
other indicators
This indicator links to those associated with relationships with the local 
community. Using local suppliers will help raise the profile of the company in the 
surrounding community.
Evaluation of 
indicators
Figure 5.12: Indicator evaluation fo r the percentage of all suppliers that come from the local area 
(radius 30 miles, or 40 kilometresj
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This indicator is not necessarily appropriate in scale for all scenarios because it 
requires definition of a ‘local’ area. This may be difficult to identify and can cause
166
Chapter Five
5.2 Process indicators
confusion and bias. It would also be useful to know what type o f products or 
supplies are being resourced from local companies. It should be a policy to 
continuously check whether materials and resources can be locally sourced.
Indicator The level o f investment required by the Shell Group or majority partner to 
maintain the licence to operate
Criterion Maximise profitability
Definition of 
indicator
Any process site will require a certain amount o f investment to secure its licence to 
operate.
Timescale This should be measured every year (based on end o f financial year calculations).
Underlying 
definitions and 
concepts
The level o f investment should be measured in terms o f thousands o f dollars and it 
should remain at a steady rate o f increase or decrease. It can be useful to also 
include a measure o f the level o f profits being received because this will show 
whether the process site is financially sustainable. It may also be useful to include 
the level o f investment by all parties to check that there is no bias o f one company 
over another and that burdens are taken on in proportion to ownership.
It is important to include a full description with the indicator identifying whether 
changes in tax levels are the cause o f changing levels o f investment.
Indicator type Lagging, quantitative indicator
Data needed Level o f investment by process owners.
It may also be useful to collect information on the level o f profits received by the 
process owners.
Data sources, 
availability and 
quality
This information should be available with the financial directors, issues o f 
confidentiality may make the information hard to obtain and communicate. This 
can be overcome by setting a base year and communicating whether investment is 
5% or 20% etc. more or less from the base year.
Units of 
measurement
Thousands o f dollars (or percentages if confidentiality issues are a problem).
Interpretation A company must maintain profitability for operation to be worthwhile. When a
•
process site is initiated the level o f investment is likely to be significant. In the 
petroleum industry a process site is likely to be controlled by a joint venture o f a 
number of organisations. If  this is the case the level of investment by the majority 
partner would be o f relevance as it is most likely to reflect the changing needs o f the
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process site. Other companies may invest more or less depending on their level of 
shares and depending on the individual circumstances of their business as a whole.
Linkage with 
other indicators
The level of investment will help communicate how ‘easy’ it is to maintain the 
licence to operate for the site. This will therefore be linked in some way to all 
indicators.
Evaluation of 
indicators
Figure 5.13: Indicator evaluation fo r the level of investment required by the Shell Group or 
majority partner to maintain the licence to operate
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The indicator is using price that can be an unstable measure. This is why it is s 
important that it is accompanied by detailed explanation of what the figure is 
derived from and what it means. The danger that this indicator will also have to 
communicate rather than actual data also makes it difficult for it to be 
participatory. It is doubtful whether people would be able to measure it for 
themselves and it is based on a fairly technical issue that would require careful 
explanation.
Indicator T he price (e.g. per barrel) of the product
Criterion Delivering value to customers
Definition of 
indicator
The economic value of the goods produced by the process site will be important to 
communicate the sustainability7 o f its operations.
Timescale This should be measured as an average from the price over the year
Underlying
definitions
The price of the product would be expected to remain constant, with some variation 
attributable to tax levels. Supply and demand issues may affect the price. An
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and concepts attributable to tax levels. Supply and demand issues may affect the price. An 
increase in price can mean the resource is becoming scarce, which would have 
serious implications for the future o f the process site.
Indicator type Lagging, quantitative indicator
Data needed The price o f the product — usually presented in dollars. It is not necessarily a 
finished ‘product’ but it will be a valuable material, perhaps a base oil.
Data sources, 
availability 
and quality
The Operations Manager should know the price o f the product. It is important to 
include a full description with this indicator to demonstrate where the changes in 
price may have occurred whether it is because o f tax, supply, demand or rising costs.
Units of 
measurement
Price o f the product measured in dollars either by the barrel or some other defined 
volume.
Interpretation To maximise profitability there must be a marketplace for the commodity produced. 
This will be reflected in the price that can be obtained for the product. I f  demand is 
high but the resource is scarce the price is likely to rise. On the other hand if the 
resource is high and demand for the product is low the price will decline.
In terms o f economic impact one o f the major impacts o f the process are the 
products it produces. This has repercussions in terms o f introduction o f new 
technologies with the move towards more renewable fuels that will play an 
increasing role in operations o f the future. An increase in the use o f renewable 
materials is typically accompanied by an increase in price. This is another important 
reason why this indicator is so important and why it will play an important role in 
the future o f the industry.
Linkage with 
other 
indicators
This indicator does not direcdy link to any o f the other process indicators. 
However, it does provide a link through to the individual product indicators that 
focus on the relationship between the consumers and the company. It does 
indirectly link to the indicator regarding the level o f investment because it will help 
demonstrate whether a good return on investment is being occurring.
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Evaluation Figure 5.14: Indicator evaluation fo r the price (e.g. per barrel) of the product
of indicators decreasing suitability
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The use of price does mean the indicator is not physical, which is why the inclusion
of a full description is so important. The indicator will provide useful information
to the product indicators in helping track the price changes that occur from the
raw, or base materials to the final, marketed product.
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5 .3  P r o d u c t  i n d i c a t o r s
The indicators are explained in the following tables using the same system as the process sites. A 
number o f leading and lagging indicators are included and each is explained in the following 
sections. The reason behind the selection o f the indicator, its aim, how it is measured and its 
evaluation is included for each indicator. An indicator tide that is accompanied by a star (*) refers 
to the fact that the indicator is particularly important when considering environmentally 
acceptable products. There is an emphasis on lubricant products because the indicators were 
originally designed for assessing them. The indicators are designed to collectively reflect the 
consideration o f impacts from consumer and company perspectives. Therefore, some indicators 
are focused on company concerns (for example, profit from the product) whilst others are 
concerned with consumer concerns (for example, price o f the product).
The indicators will be used in the sustainability assessment matrix — explained in Chapter six — 
and each product will be ranked according to each indicator. Therefore, more than one measure 
can be used in the interpretation. The underlying definitions and assumptions section o f the table 
includes the questions that were distributed to the product and technical managers that provided 
the information for the assessments outlined in the environmentally acceptable hydraulic fluid and 
Swedish portfolio case studies outlined in Chapter Six.
Indicator Energy use
Criteria Environmental indicator
Definition of 
indicator
Amount o f energy used to manufacture and use the product. Typically measured 
in terms o f one tonne o f product produced.
Timescale This indicator should be measured for the duration of every part o f the product’s 
life cycle. From extraction in terms of minutes (for one tonne o f product) to use 
that could be for years.
Specific issues The nature of this indicator means it is already in a specific format.
Underlying 
definitions 
and concepts
1. What are the energy requirements from the refining process (fractional 
distillation, chemical processing, treating, blending)
2. How is the packaging manufactured?
3. What are the energy requirements from the packaging process?
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4. Are there any energy requirements in the use stage?
An important aspect of this indicator is to reveal differences in traditional and 
‘cleaner’ fuels that are often more energy intensive to produce1.
Indicator type Lagging, quantitative and qualitative indicator
Data needed Data — as far as possible — on energy use associated with the product. It is also 
appropriate to use individuals personal opinions on relative amounts o f energy use 
if the exact figures are not clear or not known. This is particularly the case where 
products are being investigated that may not yet be at a final stage o f 
development.
Data sources, 
availability 
and quality
Information can be obtained from product and technical managers. Some data 
may also be needed from process sites o f manufacture and packaging managers.
Units of 
measurement
Mega-joules
Interpretation The indicator focuses on the energy requirements from the refining process 
(fractional distillation, chemical processing, treating and blending). It also reveals 
the energy requirements for the packaging process and whether there are energy 
requirements in the use phase. The ‘cleaner’ petroleum products will tend to 
require more energy use for production, which can cancel out any savings in 
environmental damage and so it is important to include this indicator.
Linkage with 
other 
indicators
The amount o f energy use links to C 0 2 emissions and impact on air because 
increased energy may increase the impact on these indicators. Ideally energy use 
should be kept to a minimum and a product using less energy should receive a 
better ranking in terms o f sustainability.
1 Oil Products HSE Performance Report 2001 OXXS, OPHSE site http://sww.op.shell.com/ophse/ - an internal document.
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Evaluation 
of indicators
Figure 5.15: Indicator evaluation fo  r energy use
decreasing suitability
I n d i c a t o r
c h a r a c t e r i s t i c
Meets the 
characteristic 
very well
Meets the 
characteristic
Likely to meet 
the
characteristic
Can be 
changed to 
meet the 
characteristic
Does not meet 
the
characteristic
P h y s i c a l X
H i e r a r c h i c a l X
S u p p l e m e n t a r y X
A p p r o p .  in  s c a l e X
D e m o c r a t i c X
P a r t i c i p a t o r y X
V e r i f i e d X
S i m p l e X
S e n s i t i v e X
L e a d i n g X
T i m e l y X
S u f f i c i e n t X
T e n t a t i v e X
C o m m u n i c a t i v e X
E c o n o m i c a l X
R e l e v a n t X
R e l i a b l e X
The indicator will include a number of measures within its assessment. It is 
important that the information supporting the ranking can be carefully explained 
with quantitative and qualitative data available wherever possible.
Indicator C 0 2em issions
Criteria Environmental indicator
Definition of 
indicator
The level of C 0 2 emissions is an important indicator of global warming.
Timescale This should be measured monthly with an average taken to show change over the 
year.
Specific issues It may be possible to normalise the impact of the companv to represent the 
proportion of impact for the individual product. Otherwise, this indicator is 
already specific.
Underlying 
definitions 
and concepts
1. What are the C 0 2 levels from the refining process?
2. How much CO-, is produced during the blending process?
3. How much C 0 2 is produced in the production of packaging?
Do not include transport unless this is an issue for two particular products for 
example, one product may be produced, blended and sold in one country whereas 
another may have each stage in different countries. It is not necessary to include 
the C 0 2 levels from energy use because this would result in double counting with 
the energy use indicator.
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Indicator type Lagging and quantitative indicator
Data needed C 0 2 emission data
Data sources, 
availability 
and quality
Initial test on product formulations will have C 0 2 data based on use. Process sites 
should have an indication of the amount o f COa produced. I f  exact data on the 
individual product is not available it may be appropriate to calculate the emission 
of the product as a percentage o f the whole process site. Exact figures may be 
difficult to achieve and so it is possible to use subjective judgement regarding how 
to rank the products
Units of 
measurement
Volume o f C 0 2 emitted
Interpretation The indicator is interested in the C 0 2 levels from the refining, blending and 
packaging processes. With petroleum products this will tend to be discounted 
because it will be similar for both products. However, it is particularly important 
when considering products based on renewable components or those products 
that are claimed to have reduced C 0 2 emissions during use. Often savings in C 0 2 
emissions during the use phase are associated with increased emissions during 
production that can even discount the savings at the use stage. Therefore, 
considering the whole life cycle o f the product is very important to ensure savings 
are not passed onto other areas o f the cycle.
Unkage with 
other 
indicators
This indicator links to the social indicator regarding society’s health and all 
impacts related to impact on the environment.
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Evaluation 
of indicators
Figure 5.16: Indicator evaluation for C 0 7 emissions
b
I n d i c a t o r
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P h y s i c a l X
H i e r a r c h i c a l X
S u p p l e m e n t a r y X
A p p r o p .  i n  s c a l e X
D e m o c r a t i c X
P a r t i c i p a t o r y X
V e r i f i e d X
S i m p l e X
S e n s i t i v e X
L e a d i n g X
T i m e l y X
S u f f i c i e n t X
T e n t a t i v e X
C o m m u n i c a t i v e X
E c o n o m i c a l X
R e l e v a n t X
R e l i a b l e X
Measuring C 0 2 emissions should include a mix o f qualitative and quantitative 
data. However, the quantitative data may be difficult to identify and so a level of 
interpretation may be required, such as rough calculation of how much C 0 2 from 
production as a percentage of the total amount. Therefore, it is hoped that the 
indicator will be appropriate in scale but it is important the data is carefully 
presented. The measurement o f C 0 2 emissions is also difficult because fugitive 
emissions are not effectively measured and changes may not be reflected 
effectively and so the sensitivity o f the indicator should be monitored. It is also 
possible that original calculations on emission levels become out-of-date wtith 
changing engines and driving practices.
Indicator O ther em issions to air
Criteria Environmental indicator
Definition of 
indicator
The level of SOs, N O x emissions, methane, particulates, sulphur, VOCs and global 
warming potential are important because of impacts such as atmospheric 
acidification, stratospheric and photochemical ozone formation.
Timescale This should be measured monthly with an average taken to show change over the 
year.
Specific issues Greenhouse gas emissions, global warming potential, VOC, CH4, SOx, N O x, CO, 
particulates, halon, amount of flaring/venting required, total emissions,
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acidification potential and emissions to air from evaporative processes have all 
been identified as specific issues that certain product types will need to focus on.
Underlying 
definitions 
and concepts
1. What are the emissions to air — other than C 0 2 — at the different stages o f 
the life cycle?
2. How much of these are emitted?
Gasoline products will require specific attention paid to benzene, and diesel must 
consider the emission o f particulates. Because these are the emissions that will 
have greatest impact from the use o f these products.
Indicator type Lagging and quantitative indicator
Data needed Emission levels o f SOx, N O x, methane, particulates, benzene, sulphur VOCs
Data sources, 
availability 
and quality
A great deal o f information on SOx, N O xand methane emissions can be found in 
HSE performance reports from processes.
Units of 
measurement
Volumes emitted (particulates will be measured by mass)
Interpretation Emissions to air from the petroleum industry are an increasingly important factor. 
Limits are being placed on the level o f acceptable emissions that will begin to limit 
the production and use o f petroleum products long before the resources dwindle.
Unkage with 
other 
indicators
This indicator links to effect on society’s health and the environmental indicator 
o f C 0 2 emissions.
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Evaluation Figure 5.17: Indicator evaluation for other emissions to air
of indicators
decreasing suitability
I n d i c a t o r
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very well
Meets the 
characteristic
Likely to meet 
the
characteristic
Can be 
changed to 
meet the 
characteristic
Does not meet 
the
characteristic
P h y s i c a l X
H i e r a r c h i c a l X
S u p p l e m e n t a r y X
A p p r o p .  in  s c a l e X
D e m o c r a t i c X
P a r t i c i p a t o r y X
V e r i f i e d X
S i m p l e X
S e n s i t i v e X
L e a d i n g X
T i m e l y X
S u f f i c i e n t X
T e n t a t i v e X
C o m m u n i c a t i v e X
E c o n o m i c a l X
R e l e v a n t X
R e l i a b l e X
The ranking of the characteristics of this indicator are the same as the CO,
rankings for similar reasons.
Indicator Im pact on w ater supplies — am ount required, im pact if spilt
Criteria Environmental indicator
Definition of 
indicator
The level of water required for production and the impact of the product if spilt.
Timescale This indicator should be measured for the duration of every part of the product’s 
life cycle. Assessment should typically be based on one tonne of product.
Specific issues Oil spills, total discharges to water, oil-based drilling fluids discharge, chemical 
oxygen demand, biological oxygen demand, total suspended solids, ammonia, 
phenols, produced water released, total water consumption, solubility, re-used 
water, likelihood of product reaching water supplies.
Underlying 
definitions 
and concepts
1. What are the water requirements for raw materials, refining and packaging 
stages?
2. What is the impact of the product if it is spilt -  taking into account the 
likelihood of spillage
3. How frequent are breaches of the regulations regarding accidental releases 
to water and whiat are the impacts of these?
Indicator type Leading, quantitative and qualitative indicator
Data needed H owt much water is involved in production and how much of that water must be
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treated before it can be released back into the environment. W hat are the chances 
o f spillage during production? The biodegradable properties o f the product when 
spilt in water and the likelihood of a spill.
Data sources, 
availability 
and quality
Product and technical managers should have a good understanding o f the data and 
issues associated with water impacts.
Units of 
measurement
Volume of water and time taken for clear up in event o f spillage and effect on 
biochemical oxygen demand (BOD).
Interpretation Ideally the production phase should involve a minimum amount o f water use, 
particularly if that water requires treatment following its use. It s also important 
that the product does not cause significant impact when spilt in water in the event 
of an incident. A number o f environmentally acceptable fuels use synthetic esters 
that are preferable to biodegrade when spilt on land. However, their contact with 
water and degradation will involve increasing the biological oxygen demand. This 
is important because it will encourage algal growth and reduce habitation in some 
watercourses. Therefore, savings in environmental damage need to be carefully 
countered to impacts on watercourses. In fact, traditional fuels are often easier to 
retrieve from water because it forms a film on the surface that can be identified 
and ‘skimmed o ff  easily. Therefore, this indicator can be an indicator for two 
significant measures in terms o f the amount o f water used and the impact if spilt. 
Therefore, the ranking must involve a significant amount o f description to ensure 
what is being ranked is made clear.
Unkage with 
other 
indicators
The impact on water can be directly linked to the economic value of cost of 
material inputs and the environmental indicators of biodiversity reduction and 
environmental fate and effect.
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E  valuation Figure 5.18: Indicator evaluation fo r impact on water supplies
of indicators
decreasing suitability
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P h y s i c a l X
H i e r a r c h i c a l X
S u p p l e m e n t a r y X
A p p r o p .  i n  s c a l e X
D e m o c r a t i c X
P a r t i c i p a t o r y X
V e r i f i e d X
S i m p l e X
S e n s i t i v e X
L e a d i n g X
T i m e l y X
S u f f i c i e n t X
T e n t a t i v e X
C o m m u n i c a t i v e X
E c o n o m i c a l X
R e l e v a n t X
R e l i a b l e X
The use of two -  not closely related — measures within this indicator means it is 
important that the justifications are explained in full and why it is only likely to meet 
the characteristic of hierarchical. The general message that is accessible initially may 
be misleading if people do not take the time to read the full explanation. It may 
reveal over time that this indicator should be split into two indicators but for the 
assessments -  predominantly on lubricants -  carried out to date the use of the 
indicator has been fairly straightforward. It may not be the case when considering 
fuels where the danger of mixing with land and water is more likely. Therefore, it 
may not be appropriate in scale when considering a broader product base but so 
far it has met the characteristic and is likely to in the future.
Indicator Environm ental fate and effect
Criteria Environmental indicator
Definition of 
indicator
This indicator is concerned with the toxic content of the product. This should not 
be taken just in terms of human toxicity but also the wider environment. There 
must also be some consideration o f the likelihood and impacts of a spillage or 
major incident.
Timescale This indicator should be measured for the duration of every part of the product’s 
life cycle.
Specific issues Toxic releases, likelihood of contact with the environment
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Underlying 
definitions 
and concepts
1. What additives are required?
2. What amounts o f additives are used?
3. What are the toxicology levels o f the additives?
4. What is the toxic content o f the base oil? (question specific to lubricant 
products)
5. What is the fate and effect o f the toxic content?
Only environmental effects should be taken into account here, otherwise, it 
creates double counting with the employee injury indicators.
Indicator type Leading, quantitative and qualitative indicator
Data needed Biodegradation rates 
Toxicity levels 
Likelihood of a spillage 
Amounts o f additives
Data sources, 
availability 
and quality
Toxicological assessments should have been done during initial product 
development. They provide the most appropriate quantitative data o f fate and 
effect. Presentation o f the information tends to be in terms o f risk phases. As a 
rough guide risk phrases R1 to R30 include designations for physical hazards, R20 
to R40 cover the human health categories and R50 to R60 are for the 
environmental health hazard category — the one we are concerned with for this 
indicator. The toxicity, liability to explosion, reaction with water and corrosive 
properties are all assessed within the risk phrases. I f  the product is a ‘new’ blend 
that has not yet been assessed, then it is possible to use a comparative product to 
achieve some idea of the fate and effect. However, it is worth remembering that 
different blends or mixing o f chemicals can have a very different effect.
Units of 
measurement
Quantitative data on risk phrases and amounts o f additive and base level chemicals 
are required (presented in volume). Descriptive, qualitative analysis will then be 
needed to explain what this means in terms o f the product and its surrounding 
environment.
Interpretation The environmental health hazard category has a varying degree o f severity. These 
are the hazard potentials and assigned low, medium and high. More information 
on this is found with explanation o f the risk assessment tool in Chapter 6. 
Attention tends to be placed on the fate and effect o f the local area. Therefore, it
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is important that some indication of the likelihood of a spillage — or contact with 
environment through disposal - is considered. As an example, lubricants for gears 
are less likely to have contact with the environment than hydraulic fluids where 
the danger of a split in a hose can easily cause a widespread spray with potential 
for significant impact. Certain products rarely come into contact with the outside 
and tend to be installed and disposed of by specialists, thereby reducing the risk 
even further.
Unkage with 
other 
indicators
Impact on water supplies, biodiversity reduction, effect on society’s heath and 
likelihood of reduced performance are all linked to this indicator.
Evaluation 
of indicato rs
Figure 5.19: Indicator evaluation for environmental fate and effect
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A p p r o p .  i n  s c a l e X
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P a r t i c i p a t o r y X
V e r i f i e d X
S i m p l e X
S e n s i t i v e X
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E c o n o m i c a l X
R e l e v a n t X
R e l i a b l e X
It is important to carefully explain what is meant by the terms used in association 
with this indicator. ‘Fate and effect’ would not necessarily mean anything to the 
majority of people and the meaning behind a ‘hazard’ is also a complicated term 
that can have many different interpretations. Therefore, it is taken that the 
indicator is likely to meet the characteristic of being simple because it needs careful 
explanation.
Indicator Use of non-renewable m aterials *
Criteria Environmental indicator
Definition of 
indicator
Level of non-recyclable materials used.
Timescale This indicator should be measured for the duration of every part o f the product’s
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life cycle.
Specific issues Raw material consumed, use o f crude oil, use o f natural gas, amount o f plastic 
used, amount o f metal used, percentage o f bio-based materials used.
Underlying 
definitions 
and concepts
This will be relevant where the product comparison is between petroleum based 
and plant based — or alternative — renewable source.
It may also be important for packaging — i.e. metal or plastic containers and the 
extent they are renewable.
Indicator type Lagging, quantitative and qualitative indicator
Data needed Proportion or amount o f product made from mineral oil. 
The type of container used.
Data sources, 
availability 
and quality
Different components o f the product (e.g. additives and base oils in lubricants) 
may be made from a mix o f renewable and non-renewable materials. The ideal is 
to maximise the use o f renewable components.
Units of 
measurement
Measurement can be done from actual volumes or shown as a proportion o f the 
total product volume (may be more appropriate where confidential blends are 
used).
Interpretation This indicator will probably only be appropriate to be used where an 
‘environmentally acceptable’ product is being compared to a traditional type. I f  
two mineral products are compared there will be very little difference between 
them. This will mean the information from this indicator will be limited. 
However, it is very important to include this indicator where there is a move 
towards a more environmentally acceptable product. Many times these will be 
more expensive and their performance levels may have reduced but a good result 
in this indicator can help the overall assessment show how important the move 
towards more renewable components can be. Some indication of what a good 
proportion o f renewable material is, would be needed to be carefully explained in 
the discussion associated with the indicator, basically, the more renewable material 
the better and the more non-renewable material, the worse the product.
Linkage with 
other 
indicators
Biodiversity reduction, product leads to reduced employment, energy use, C 0 2 
emissions, other emissions to air and impact on water supplies are all directly 
linked to this indicator.
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Evaluation 
of indicato rs
Figure 5.20: Indicator evaluation for non■renewable materials
decreasing suitability
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S u p p l e m e n t a r y X
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D e m o c r a t i c X
P a r t i c i p a t o r y X
V e r i f i e d X
S i m p l e X
S e n s i t i v e X
L e a d i n g X
T i m e l y X
S u f f i c i e n t X
T e n t a t i v e X
C o m m u n i c a t i v e X
E c o n o m i c a l X
R e l e v a n t X
R e l i a b l e X
This indicator provides a clear presentation of the issue, providing it is 
accompanied by an explanation of what a good and bad level of renewable and 
non-renewable materials is.
Indicator Recyclability
Criteria Environmental indicator
Definition of 
indicator
The recycling possibilities of the product and by-products should be considered 
because it can help to recover costs. The more recycling that is possible the more 
sustainable the product.
Timescale This indicator should be measured for the duration of every part of the product’s 
life cycle.
Specific issues Recycled waste, ease of separation, amount of product recycled.
Underlying 
definitions 
and concepts
1. Consider the product after the use phase and packaging after the blending 
and use phases. For instance, a lubricant with fewer additives may be 
easier to recycle.
2. Can the products be recycled and how much of the products are recycled?
3. Can the packaging be recycled and if so, how much is recycled?
Recycling is likely to benefit the economy because of the increasing costs of oil 
extraction, although it is acknowledged that in some cases a product/packaging 
may cost more to recycle than create from new materials. Flowever, this is equally
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an environmental indicator in terms of preservation of non-renewable resources, 
reduction o f pollution (disposal of oil) and less waste to landfill (packaging).
Indicator type Lagging, quantitative and qualitative indicator
Data needed Components o f the product 
Uses o f the components in the future 
Any use for the by-products
Data sources, 
availability 
and quality
Information on this indicator will come from a variety o f sources. Some will be 
contained in reports on initial product development but it will need a certain 
amount o f investigation to find out what the by-products for production are.
Units of 
measurement
This is a descriptive indicator but there may be some indication o f the proportion 
o f the product or its by-products that are recyclable.
Interpretation New uses for by-products and used products are occurring all the time. The use 
o f chip shop oil as a vehicle fuel is just one example where the source o f products 
is changing. A number of renewable fuels that use materials such as rapeseed oil 
as their base oil have by-products that can be used as feed for animals such as 
cows. These extra uses o f a product are an important move towards sustainability 
through the reduction o f waste and increasing the economic value o f the product. 
It is also important to consider the packaging o f the product and the extent that it 
is recyclable including whether it is reusable.
linkage with 
other 
indicators
Biodiversity reduction, amount o f waste to landfill /  special waste, cost o f material 
inputs and by-product utility are all directly linked to this indicator.
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Evaluation 
of indicators
Figure 5.21: Indicator evaluation for recyclability
decreasing suitability
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T i m e l y X
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E c o n o m i c a l X
R e l e v a n t X
R e l i a b l e X
This indicator meets all the characteristics, providing all the data is effectively 
collected. It may be possible that certain areas remain unknown -  particularly in 
terms of by-products -  aside from this fact the information itself is simple, clear 
and important to the majority of stakeholders.
Indicator A m ount of waste to landfill/special waste
Criteria Environmental indicator
Definition of 
indicator
It is increasingly important for products to reduce the amount o f waste associated 
with their life cycle. This includes the waste from production, use and disposal. 
The price of processing waste is increasing particularly where special waste is 
concerned. Therefore, it is important that the amount of waste is measured and 
carefully monitored.
Timescale This indicator should be measured for the duration of every part of the product’s 
life cycle.
Specific issues Total waste, total hazardous waste
Underlying 
definitions 
and concepts
1. What is the waste from the packaging process?
2. How much waste goes to landfill and how much is special waste?
Indicator type Lagging, quantitative and qualitative indicator
Data needed Amount of waste generated from the product’s life cycle.
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What happens to the waste generated?
Data sources, 
availability 
and quality
The product and/or technical manager should have information on the different 
stages of the production where waste may occur. If they do not have an idea of 
the amounts produced then specific areas of a process site will need to be 
investigated. Visiting the process site is also a good opportunity to find what sort 
of packaging is used to transport and market the product and what issues o f waste 
are associated with it.
Units of 
measurement
Volume of waste
Interpretation The more waste produced, the less sustainable the product. It is important that if 
there is areas of the life cycle of a product that lie outside the boundaries of Shell 
that the company still feels accountability for responsible waste management. 
This can be through careful selection o f suppliers and continually monitoring their 
waste contracts and business practices.
Unkaoe with Recyclability, cost of material inputs and by-product utility are all directly linked to 
this indicator.
indicators
Evaluation 
of indicators
Figure 5.22: Indicator evaluation for amount of waste to landfill /  special waste
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R e l i a b l e X
This is a simple and relevant indicator that will hopefully demonstrate a move 
towards reduced waste levels in the future.
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Indicator Biodiversity reduction*
Criteria Environmental indicator
Definition of 
indicator
The effect on natural systems through issues such as increased or changed land 
use, habitat destruction and pollution.
Timescale This indicator should be measured for the duration o f every part o f the product’s 
life cycle.
Specific issues Oil spills to land, metallic waste, number/quantity discharges to land, land 
disturbance/rehabilitation, biodegradability o f effluent and spills, extent o f land 
use, extent o f single crop planting.
Underlying 
definitions 
and concepts
This is a difficult indicator to rank without supporting research data because it 
involves subjective judgement. In most life cycle stages it is an indirect impact 
that can only be guessed from other indicators such as waste, emissions, spillages. 
The raw materials stage is the only point where there is an obvious difference. 
Refining, transportation and production will be similar for most products.
Indicator type Lagging, qualitative indicator
Data needed The information presented by the environmental indicators and qualitative analysis 
o f what this will mean in terms o f the local — and wider — biodiversity.
Data sources, 
availability 
and quality
Information will have been collected within the environmental indicators. It may 
also be necessary to refer to environmental impact assessments o f process sites. 
This should provide information on any designated areas o f countryside or 
particular habitats surrounding the process site
Units of 
measurement
It will be very difficult to get a definite figure on the effect on biodiversity. 
Therefore, it is more appropriate to use qualitative assessment with explanation of 
assumptions that have been made.
Interpretation Biodiversity reduction needs to be kept to a minimum for a product to move 
towards sustainability. This is the second indicator that is particularly important 
with the move towards environmentally acceptable products and the use of 
renewable materials. The move away from mineral based products will involve 
different process sites and vast amounts o f land for cultivation — particularly 
where bio-based materials are developed. This change in the use will have an 
impact on the surrounding biodiversity with a danger of a move towards
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monocultures, or loss of native habitats. This impact must be carefully monitored 
and managed not just for biological reasons but also in terms of aesthetic quality. 
The assumption could be that the move towards renewable materials will help the 
environment but this is not necessarily the case. Increased land use, creation of 
monocultures and loss of agricultural land can all have wide reaching implications 
that must still be carefully managed.
Linkage with 
other 
indicators
The use of non-renewable materials is an indicator with a direct link.
Evaluation 
of indicato rs
Figure 5.23: Indicator evaluation for biodiversity reduction
I n d i c a t o r
c h a r a c t e r i s t i c
Meets the 
characteristic 
very well
Meets the 
characteristic
Likely to meet 
the
characteristic
Can be 
changed to 
meet the 
characteristic
Does not meet 
the
characteristic
P h y s i c a l X
H i e r a r c h i c a l X
S u p p l e m e n t a r y X
A p p r o p .  i n  s c a l e X
D e m o c r a t i c X
P a r t i c i p a t o r y X
V e r i f i e d X
S i m p l e X
S e n s i t i v e X
L e a d i n g X
T i m e l y X
S u f f i c i e n t X
T e n t a t i v e X
C o m m u n i c a t i v e X
E c o n o m i c a l X
R e l e v a n t X
R e l i a b l e X
There is the danger that not all biodiversity reduction is included within the 
indicator. Certain areas may be overlooked, or can vary significantly over a year. 
For example, migratory birds may visit an area of land at a certain time every year, 
if they stop visiting with a change in land use it may not be reflected accurately in 
the indicator. Therefore, it is important that this indicator is considered for all 
seasons and weather conditions. It is even more important that this indicator is 
considered as continuous communication of a measure and so it has been taken as 
being likely to meet the sensitive, leading and timely indicators.
Indicator By-product utility*
Criteria Environmental indicator
Definition of This indicator is concerned with the use o f waste materials from the manufacture
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indicator process.
Timescale This indicator should be measured for the duration o f every part o f the product’s 
life cycle.
Specific issues Use of agriculture by-products for feedstocks, amount o f waste used for additional 
purposes.
Underlying 
definitions 
and concepts
A by-product is an element o f the original raw materials that is not used in the 
final product. A hazardous by-product will probably be waste, with exception of 
fuels. All o f the fractions o f petroleum are used — so the by-products have a high 
utility but are not free. So this indicator is really concerned with a comparison 
between a mineral oil based and plant based product.
Indicator type Lagging and leading qualitative indicator
Data needed The type o f materials used for manufacture o f the product (base oils and 
additives). Some consideration to the packaging should also occur. An 
understanding of use o f the by-products should be explained.
Data sources, 
availability 
and quality
The product and/or technical manager should give information on the 
components o f the product. The packaging manager for the product category 
should have all the relevant packaging information.
Units of 
measurement
This is a descriptive indicator and the information should be provided to make a 
reasoned judgement based on the use o f the by-products. For example, many by­
products from the manufacture o f base oil material can be used as meal for 
livestock, an effective and long-term form of subsistence o f real value to the 
agricultural community.
Interpretation Ideally, the more utility o f the by-product, the more sustainable the product. 
However, it is also worth considering that less by-products produced from the 
manufacture process also means the product is moving towards sustainability.
Linkage with 
other 
indicators
This indicator links with the cost of material inputs. Whether the by-products can be 
used for other purposes can impact on recovering some o f the cost o f material 
inputs.
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Evaluation 
of indicators
Figure 5.24: Indicator evaluation fo r by-product utility
decreasing suitability
I n d i c a t o r
c h a r a c t e r i s t i c
Meets the 
characteristic 
very well
Meets the 
characteristic
Likely to meet 
the
characteristic
Can be 
changed to 
meet the 
characteristic
Does not meet 
the
characteristic
P h y s i c a l X
H i e r a r c h i c a l X
S u p p l e m e n t a r y X
A p p r o p .  i n  s c a l e X
D e m o c r a t i c X
P a r t i c i p a t o r y X
V e r i f i e d X
S i m p l e X
S e n s i t i v e X
L e a d i n g X
T i m e l y 1 _  x
S u f f i c i e n t X
T e n t a t i v e X
C o m m u n i c a t i v e X
E c o n o m i c a l X
R e l e v a n t X
R e l i a b l e X
The important point to remember with this indicator is to ensure there is careful 
explanation o f what is meant by ‘by-product’ because not all stakeholders would 
understand what it meant, or its importance. This is why it has not been ranked as 
high for hierarchical and simple.
Indicator Perceived risk
Criteria Social indicator
Definition of 
indicator
This indicator relates to the level of risk society associates with the product and 
often differs gready to the real level of risk.
Timescale This indicator should be measured for the duration of every part of the product’s 
life cycle.
Specific issues Amount of ‘high-profile’ product used (GM crop, sulphur etc.), number of 
incidents involving product/com ponent in the past year.
Underlying 
definitions 
and concepts
1. How does the public perceive the product?
Focus for this indicator is placed on customer perception because the public may 
not have heard of many of the specialist lubricants. The customer perception will 
be affected by how the product is marketed and its resulting image; but also 
accidents that have been publicised.
Indicator type Leading and qualitative indicator
Data needed This is a descriptive indicator that will largely rely on judgement of perception of
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risk. A good indicator of a product having a high level of this would be if it — or 
any of its components — had been reported about in the media. For example, 
renewable fuels may use plant components that may have — or be perceived as 
having — components from genetically modified crops. This would be an 
important consideration for ranking the perception of risk.
Data sources, 
availability 
and quality
All forms of media should be considered including newspapers and radio reports 
through to specialist journal papers. Particular attention should be placed on 
components that have been reported nationally. It may be necessary to rely on 
individual judgement, usually that of the product manager.
Units of 
measurement
The unit of measurement would be a judgement over the level of adverse risk 
perception. This can typically be scored as low, medium or high.
Interpretation The higher the level of risk perception, the less sustainable the product. It is 
important to consider the imagined level of risk as well as the real level for a 
product. The real level of risk is usually considered through a separate risk 
assessment process where toxicology designations are assigned. However, the real 
and imagined level can be very different and is a prominent issue for industries 
such as nuclear. The perception of risk will have serious repercussions on social 
acceptance of the product and its related processes.
Linkage with 
other 
indicators
This indicator links to effect of stakeholder intervention and may also affect impact of 
changed usage behaviour due to characteristics of product.
Evaluation 
of indicato rs
Figure 5.25: Indicator evaluation fo r perception of risk
decreasing suitability
I n d i c a t o r
c h a r a c t e r i s t i c
Meets the 
characteristic 
very well
Meets the 
characteristic
Likely to meet 
the
characteristic
Can be 
changed to 
meet the 
characteristic
Does not meet 
the
characteristic
P h y s i c a l X
H i e r a r c h i c a l X
S u p p l e m e n t a r y X
A p p r o p .  i n  s c a l e X
D e m o c r a t i c X
P a r t i c i p a t o r y X
V e r i f i e d X
S i m p l e X
S e n s i t i v e X
L e a d i n g X
T i m e l y X
S u f f i c i e n t X
T e n t a t i v e X
C o m m u n i c a t i v e X
E c o n o m i c a l X
R e l e v a n t X
R e l i a b l e X
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There must be careful explanation o f how the perception o f risk has been judged, 
with relevant media sources and /or individual comments listed. This is why the 
indicator has scored slightly lower for hierarchical because success o f the indicator 
relies on a level of explanation. This may mean the general message is not 
obtained quickly but actually requires more detailed consideration.
Indicator Effect on society’s health (also referred to as effect on public health)
Criteria Social indicator
Definition of 
indicator
The extent that the product or emissions resulting from the product effects 
people’s health. For example, impact on asthma sufferers.
Timescale This indicator should be measured for the duration o f every part o f the product’s 
life cycle.
Specific issues Flammability, increase o f asthma and /or hayfever sufferers, toxicity o f product, 
level of contact by the general public (never, limited, occasional, frequent).
Underlying 
definitions 
and concepts
In this context, society does not include company employees, but does include 
customers.
1. What is the severity o f possible incidents?
2. W hat is the likelihood o f possible incidents?
3. What are the impacts o f the emissions on society’s health?
Indicator type Leading, quantitative and qualitative indicator
Data needed This indicator can use qualitative and quantitative information. For example, 
there may be quantitative data on the level o f emissions, but this must be 
correlated to the qualitative data on what this means to society’s health. Asthma 
and hay fever are illnesses that can be directly linked to air quality. Therefore, 
consideration o f emission levels during production and use are both important. 
Consideration must also be given to the likelihood o f society coming into direct 
contact with the product and the effect on health this may have. For example, 
lubricants used in closed gear systems would experience much less contact with 
the general public than petroleum.
Data sources, 
availability 
and quality
Information on this indicator will come from technology managers who should 
have emission data for a product during use. Process sites should know the level 
o f emissions emitted during production. This may not be specific for a certain
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product but it should be possible to take a rough estimate by taking it as a 
percentage of the total produced. Therefore, there is a danger that the emission 
data is not good quality because it may rely on estimates. Information on society’s 
health should be available from toxicology tests. A number o f products may have 
components that are higher profile. For example, the production o f biofuels uses 
plant components — such as rapeseed -  that have been mentioned in the media for 
the impact of expansive planting o f the crop increasing hay fever for a region.
Units of 
measurement
This indicator will use a mix o f quantitative and qualitative information. The 
effect on society’s health can be interpreted as not present, present in certain 
conditions, present to the local area, present on a national scale and finally chronic 
to health.
Interpretation Ideally the effect on society’s health should be minimal for a product to be 
sustainable. It will depend on the type o f product under investigation because 
there may be no way of avoiding certain levels o f emissions. However, any 
product with national or chronic impact should be carefully considered keeping in 
mind that ideally it should be replaced in the short-term.
Linkage with 
other 
indicators
This indicator can be linked to likelihood of employee injury because it is possible that 
negative impact on society’s health will correlate to increased risk for employees. 
It can also link to whether the product meets legislative requirements because products 
with high emission levels will become increasingly socially and legally 
unacceptable.
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Evaluation 
of indicators
Figure 5.26: Indicator evaluation fo r effect on society's health
decreasing suitability
I n d i c a t o r
c h a r a c t e r i s t i c
Meets the 
characteristic 
very well
Meets the 
characteristic
Likely to meet 
the
characteristic
Can be 
changed to 
meet the 
characteristic
Does not meet 
the
characteristic
P h y s i c a l X
H i e r a r c h i c a l X
S u p p l e m e n t a r y X
A p p r o p .  i n  s c a l e X
D e m o c r a t i c X
P a r t i c i p a t o r y X
V e r i f i e d X
S i m p l e X
S e n s i t i v e L x
L e a d i n g X
T i m e l y X
S u f f i c i e n t X
T e n t a t i v e X
C o m m u n i c a t i v e X
E c o n o m i c a l X
R e l e v a n t X
R e l i a b l e X
The indicator relies on a mix of information and the data quality on emissions 
levels at the process level may not be accurate. A great deal of products may be 
produced by a process site and knowing the emission levels attributable to one 
product may not be possible therefore, a judgement may have to made. 
Therefore, the indicator has scored slightly lower in terms of being sensitive and 
leading because there is the danger that changes may not be identified and may not 
be provided in enough time for them to be acted upon.
Indicator Product leads to reduced employment
Criteria Social indicator
Definition of 
indicator
A reduced level of jobs will have a negative impact on society.
Timescale This indicator should be measured for the duration of every part of the product’s 
life cycle.
Specific issues Employee turnover, impact on sales of other products, amount o f direct and 
indirect job creation.
Underlying 
definitions 
and concepts
1. Number of people employed
2. It is also important to take into account how much product is sold
3. How long the product has been available.
Indicator type Lagging, quantitative indicator
Data needed The number of people employed for the product is required. The amount of
194
Chapter Five
5.3 Product indicators
product sold should be factored into this indicator because it may be a ‘new’ or 
specialist product that has not yet developed or gained a significant market share 
and so the level of employment would be less than an established and widely 
available example.
Data sources, 
availability 
and quality
Levels of employment should be available from process sites. It may also be 
necessary to contact customers of the product to understand the number of 
people involved in its use. For example, motor oil that would not require 
changing as frequently would impact on the level of employment in garages during 
its use.
Units of 
measurement
The unit of measurement would be number of people and the likelihood of 
reducing the number of employees.
Interpretation A reduction in the number of employees will make a product less sustainable. 
This will need to be carefully considered with a number of the other indicators. A 
product with high likelihood of employee injury can be made more sustainable by 
having a reduced number of employees. However, ideally a product will not lead 
to a reduced level of employment.
/ Jnkage with 
other 
indicators
The indicator links to likelihood of employee injury the needfor employee training and cost of 
labour.
Evaluation 
of indicators
Figure 5.27: Indicator evaluation fo r product leads to reduced employment
I n d i c a t o r
c h a r a c t e r i s t i c
Meets the 
characteristic 
very well
Meets the 
characteristic
Likely to meet 
the
characteristic
Can be 
changed to 
meet the 
characteristic
Does not meet 
the
characteristic
P h y s i c a l X
H i e r a r c h i c a l X
S u p p l e m e n t a r y X
A p p r o p .  i n  s c a l e X
D e m o c r a t i c X
P a r t i c i p a t o r y X
V e r i f i e d X
S i m p l e X
S e n s i t i v e X
L e a d i n g X
T i m e l y X
S u f f i c i e n t X
T e n t a t i v e X
C o m m u n i c a t i v e X
E c o n o m i c a l X
R e l e v a n t X
R e l i a b l e X
This is a simple and relevant indicator that demonstrates the employment benefits 
of a product. It is particularly important when considering the move towards
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more renewable fuels and lubricants, which are often more labour intensive for 
production.
Indicator Likelihood o f employee injury
Criteria Social indicator
Definition of 
indicator
The likelihood of employee injury must be minimised.
Timescale This indicator should be measured for the duration o f every part o f the product’s 
life cycle.
Specific issue Risk o f fatality to employees and contractors, Lost time/accident/illness of 
employees and contractors, recordable injury rates, recordable incidents, 
flammability, flame visibility
Underlying 
definitions 
and concepts
1. What is the level o f injury in making and using the product?
2. Again, it is useful to take into account the amount produced.
Individual process sites should measure all fatal incidents and lost time injuries. In 
oil products road transport is the activity responsible for the most fatalities but it 
will only be an issue in product comparisons where one product requires more 
road transport than another.
Indicator type Lagging and quantitative indicator
Data needed The likelihood o f employee injury and the amount o f product produced. An 
increased level of employee injury for a smaller amount o f product will indicate an 
unsustainable product when two products are compared with the use o f the 
sustainability assessment tool (chapter 6).
Data sources, 
availability 
and quality
A product manager should have an idea of the process involved in production and 
whether there are stages that have an increased risk o f employee injury. Material 
safety data sheets will have information on whether protective clothing is needed 
when handling the product during use which would signify a more hazardous 
product.
Units of 
measurement
This is a descriptive indicator. The unit of measurement would be an 
interpretation o f the likelihood of employee injury.
Interpretation The likelihood o f employee injury can be high, medium or low. It may also be 
necessary to consider whether the injury would be chronic or acute. The less
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likely the possibility of employee injury, the more sustainable the product. The 
move to more renewable, ‘greener’ fuels can actually have an increase in employee 
injury, from working with more agricultural machinery and so on. Therefore, 
more environmentally friendly products may be less socially acceptable and the 
balance between the two issues must be carefully explored and highlighted, which 
is why this indicator is so important.
Unkage with 
other 
indicators
This indicator can link to effect on society’s health and needfor employee training
Pi valuation 
of indicators
Figure 5.28: Indicator evaluation fo r likelihood of employee injury
decreasing suitability
I n d i c a t o r
c h a r a c t e r i s t i c
Meets the 
characteristic 
very well
Meets the 
characteristic
Likely to meet 
the
characteristic
Can be 
changed to 
meet the
Does not meet 
the
characteristic
P h y s i c a l X
H i e r a r c h i c a l X
S u p p l e m e n t a r y X
A p p r o p .  i n  s c a l e X
D e m o c r a t i c X
P a r t i c i p a t o r y X
V e r i f i e d X
S i m p l e X
S e n s i t i v e X
L e a d i n g X
T i m e l y X
S u f f i c i e n t X
T e n t a t i v e X
C o m m u n i c a t i v e X
E c o n o m i c a l X
R e l e v a n t X
R e l i a b l e X
This indicator may need further clarification as to what type o f injuries are likely to 
result. However, it will still present the required information in a simple and 
accessible format.
Indicator Restriction on product availability
Criteria Social indicator
Definition of 
indicator
Focuses on whether the raw materials are available for the product to meet 
present and future demands.
Timescale Should be based on availability over the year but must bear in mind seasonal 
variations.
Specific issues Export of scarce substances from poor countries, security o f supply, availability of 
feedstock, availability of distribution network.
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Underlying 
definitions 
and concepts
1. Does supply meet demand?
This question will not be relevant for products that are well established in the 
market place and readily available. Some food grade lubricants and specialist 
products may not be produced in sufficient volumes to meet demand.
Indicator type Lagging and qualitative indicator
Data needed Whether there are any countries or areas where the product is not sold. It is also 
important to understand where demand is greater than supply.
Data sources, 
availability 
and quality
The product manager should know this information. However, it may also be 
necessary to talk to certain consumers or retail sites to gain a greater 
understanding o f the success o f the product. It is also an opportunity to assess 
whether the supply is greater than demand for the product, which would be a clear 
indicator o f an unsustainable product.
Units of 
measurement
This is a descriptive indicator that requires explanation o f whether there are any 
issues over availability of the product.
Interpretation Any restriction on product availability will reduce the sustainability o f the product. 
A product should be freely available to any that need it if this is not the case then 
there must an issue either with its component availability or its legislative status. 
The key question behind this indicator is if there are restrictions, then why are 
they there. Is it because not enough is produced? Or, is it because there are legal 
restrictions on the product? Perhaps the product is restricted because o f a lack o f 
retail sites. These points must be considered and explained.
Unkage with 
other 
indicators
This indicator is closely linked to whether the product meets legislative requirements. 
A product that is not legal in certain countries due to changing legislative 
standards will restrict the availability o f the product.
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Evaluation Figure 5.29: Indicator evaluation for restriction on product availability 
of indicato rs
decreasing suitability
I n d i c a t o r
c h a r a c t e r i s t i c
Meets the 
characteristic 
very well
Meets the 
characteristic
Likely to meet 
the
characteristic
Can be 
changed to 
meet the 
characteristic
Does not meet 
the
characteristic
P h y s i c a l X
H i e r a r c h i c a l X
S u p p l e m e n t a r y X
A p p r o p .  In  s c a l e X
D e m o c r a t i c X
P a r t i c i p a t o r y X
V e r i f i e d X
S i m p l e X
S e n s i t i v e X
L e a d i n g X
T i m e l y X
S u f f i c i e n t X
T e n t a t i v e X
C o m m u n i c a t i v e X
E c o n o m i c a l X
R e l e v a n t X
R e l i a b l e X
This indicator may require a significant amount of description behind its 
interpretation. Therefore, it has scored slightly lower in terms of whether it is 
hierarchical because it may need more time for people to get the message that it is 
ttying to convey.
    ____
Indicator Impacts of changed usage behaviour due to characteristics of product
Criteria Social indicator
Definition of 
indicator
This indicator is concerned with understanding how consumers can alter their use 
of a product because of its marketed benefits.
Timescale This should be based on use over a year and highlight any seasonal variations.
Specific issues Performance level, refuelling /  ‘top-up requirements, refuelling infrastructure, 
consumption rates.
Underlying 
definitions 
and concepts
This will be relevant for two types o f product comparisons. A fuel that is 
marketed as delivering high performance will encourage people to travel faster. 
This change in behaviour can have serious social impacts in terms of increased 
chance of accidents. It can also have environmental effects with increased 
emissions levels from more aggressive driving practices. Also, more 
environmentally friendly products may be used more liberally because users are 
aware they are not so damaging to the environment.
Indicator type Leading and qualitative indicator
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Data needed It is not possible to know exactly how people will react to a product. People will 
not necessarily increase their speed because they are using a high performance fuel 
but the danger o f them doing so must be acknowledged and investigated. This is 
a descriptive indicator that relies on subjective judgement. Hopefully, in the 
future this issue can be investigated with consumer trials that investigate not just 
whether people experience performance issues, but also whether their use of the 
product altered.
Data sources, 
availability 
and quality
Information will come from product and technology managers and considering 
any examples from products of a similar type.
Units of 
measurement
This is a descriptive indicator.
Interpretation Society may be calling for more high performance fuels rather than 
environmentally friendly fuels but the implications o f meeting these consumer 
demands must be carefully explored by the petroleum industry. The impacts that 
changed usage behaviour can have may be significant with increased accidents and 
shorter working life of vehicles. In addition, the move towards greener products 
must be carefully managed to ensure that their use is not more liberal that will 
increase the price and — in some circumstances — counteract any environmental 
benefits. A product that encourages people to use more would be less sustainable.
Unkage with 
other 
indicators
This indicator is closely linked to the likelihood of reduced performance and emission 
indicators.
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Evaluation 
of indicators
Figure 5.30: Indicator evaluation fo r impacts of changed usage behaviour due to characteristics of 
product
decreasing suitability
I n d i c a t o r
c h a r a c t e r i s t i c
Meets the 
characteristic 
very well
Meets the 
characteristic
Likely to meet 
the
characteristic
Can be 
changed to 
meet the 
characteristic
Does not meet 
the
characteristic
P h y s i c a l X
H i e r a r c h i c a l X
S u p p l e m e n t a r y X
A p p r o p .  in  s c a l e X
D e m o c r a t i c X
P a r t i c i p a t o r y X
V e r i f i e d X
S i m p l e X
S e n s i t i v e X
L e a d i n g X
T i m e l y X
S u f f i c i e n t X
T e n t a t i v e X
C o m m u n i c a t i v e X
E c o n o m i c a l X
R e l e v a n t X
R e l i a b l e X
It may be necessary to have a more detailed level of description attached to the 
results of this indicator to demonstrate to the stakeholders why it is important. 
This is why it has scored slightly lower for the simple characteristic.
Indicator N eed  for employee training
Criteria Social indicator
Definition of 
indicator
The introduction of a product ideally needs to involve a minimum level o f 
training. High levels of training signify an increased risk o f incident and a change 
in the workforce composition and level.
Timescale This should be based on average training for an employee over a year.
Specific issues Job level required, amount of training given to an average employee.
Underlying 
definitions 
and concepts
1. What level of training is required for production of the product?
This is assuming that existing, untrained employees will have to be trained to make 
the new product. However, if trained and educated people are selected in the first 
place, then this indicator is not relevant because providing more highly paid jobs 
that require more highly educated personnel is good for society and economy.
Indicator type Leading quantitative indicator
Data needed Level of training associated with the product. This does not include the usual 
health and safety training that all process sites must regularly maintained. This
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Data sources, 
availability 
and quality
Units of 
measurement
focuses more on the specifics associated with the product itself. For example, the 
change to plant based base oils will change production processes and may require 
training. It may also require an increase -  or decrease — in training during the use 
phase. To take the imagined example used previously, oil that did not need 
changing would reduce the level of training required during its use.
Information should be available by understanding the product and/or technolog}7 
manager should know how the product is produced and used. It may also be 
useful to speak to managers of process sites to understand if they have 
experienced any difficulties with the changed production and if they feel training 
could be useful.
This is a descriptive indicator.
Interpretation The higher the levels of training that are required, the less sustainable the product.
When employees need more training on manufacture and handling of a product 
then the risk of accidents increases and the product increasingly becomes a 
specialist product that can require a change in workforce level and composition. 
This will affect the dynamics, stress and happiness levels that could have serious 
implications.
I Jnkage with 
other 
indicators
The indicator links to product leads to reduced employment and likelihood of employee injury.
Evaluation 
of indica to rs
Figure 5.31: Indicator evaluation fo r needfor employee training
I n d i c a t o r
c h a r a c t e r i s t i c
Meets the 
characteristic 
very well
Meets the 
characteristic
Likely to meet 
the
characteristic
Can be 
changed to 
meet the 
characteristic
Does not meet 
the
characteristic
P h y s i c a l X
H i e r a r c h i c a l X
S u p p l e m e n t a r y X
A p p r o p .  i n  s c a l e X
D e m o c r a t i c X
P a r t i c i p a t o r y X
V e r i t i e d X
S i m p l e X
S e n s i t i v e X
L e a d i n g X
T i m e l y X
S u f f i c i e n t X
T e n t a t i v e X
C o m m u n i c a t i v e X
E c o n o m i c a l X
R e l e v a n t X
R e l i a b l e X
202
Chapter Five
5.3 Product indicators
The indicator may need some explanation about why it is important. The need to 
measure the level o f training may not be immediately apparent to all stakeholders.
Indicator M eets legislative requirements
Criteria Social indicator
Definition of 
indicator
The indicator is concerned with ensuring the product — and its packaging — meets 
legislative requirements, preferably in all countries.
Timescale This indicator should be measured for the duration of every part o f the product’s 
life cycle.
Specific issues Child labour, HSE-related fines, HSE-related citations, Compliance with 
ISO14001, Contractor/supplier HSE performance, regulated and non-regulated 
emissions, packaging legislation, labelling legislation.
Underlying 
definitions 
and concepts
1. Where are the life cycle stages (extraction, production, refining, blending 
and retail)?
2. What are the legislative requirements in those countries?
The more legislation the product meets — irrespective o f where the stages o f the 
product are — the more ‘sustainable’ the product. The same product can have a 
different specification due to laws in the country. It could lead to an economic 
impact (fines, reputation, streamlining portfolio), social (acceptability) or 
environmental (legislation).
Indicator type Lagging, quantitative and qualitative indicator
Data needed It is important to understand where legislation impacts on the life cycle stages o f a 
product.
Data sources, 
availability 
and quality
Information on legislative requirements may need some investigation. The 
product manager will know where the life cycle stages take place. The legislation 
the product must meet will be contained within the material safety data sheets. 
However, these are only provided as guidance and are not a guarantee of 
compliance and these only apply to the finished product. More investigation may 
be needed to identify packaging managers and those responsible for the 
components to ensure legislative requirements are met for all.
Units of 
measurement
The indicator itself may need a lot of information input but when it is 
communicated a simple yes or no is sufficient for each part o f the life cycle.
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However, the information should be available for investigation of the details if 
required.
Interpretation Ideally, the product should be able to be produced and sold by any country and 
still meet the most stringent legislation. This is a good indicator to ensure that a 
good standard of operation is applied throughout the company, irrespective of 
where the process sites are based. It also reduces confusion when considering on 
and off shore operations where the legislative requirements are not clear. By 
always meeting -  and hopefully exceeding -  the most stringent requirements it is 
hoped the company can continue to move towards responsible sustainable 
development.
7 Jnkage with 
other 
indicators
This indicator links to restriction on product availability.
Evaluation 
of indicators
Figure 5.32: Indicator evaluation for meets legislative requirements
—  ----------
I n d i c a t o r
c h a r a c t e r i s t i c
Meets the 
characteristic 
very well
Meets the 
characteristic
Likely to meet 
the
characteristic
Can be 
changed to 
meet the 
characteristic
Does not meet 
the
characteristic
P h y s i c a l X
H i e r a r c h i c a l X
S u p p l e m e n t a r y X
A p p r o p .  in  s c a l e X
D e m o c r a t i c X
P a r t i c i p a t o r y X
V e r i f i e d X
S i m p l e X
S e n s i t i v e X
L e a d i n g X
T i m e l y X
S u f f i c i e n t X
T e n t a t i v e X
C o m m u n i c a t i v e X
E c o n o m i c a l X
R e l e v a n t X
R e l i a b l e X
This indicator is simple, relevant and will provide a good indication of whether the 
company is successfully moving towards sustainability with a responsible attitude 
to its impacts.
Indicator Product benefit: convenience
Criteria Social indicator
Definition of 
indicator
A product needs to be convenient in its use. This indicator is focusing on the 
product and its packaging. For example, some products come as aerosol cans that
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can be more convenient than pouring or dripping.
Timescale This indicator should be measured for the duration o f every part o f the product’s 
life cycle.
Specific issues Equity o f access, ease o f application, size o f packaging.
Underlying 
definitions 
and concepts
When considering the move towards more renewable fuels this indicator becomes 
particularly important. People have become accustomed to receiving their fuel 
through retail sites and pumps. I f  this is changed it could cause a great amount o f 
confusion, dislike and distrust.
Indicator type Lagging and qualitative indicator
Data needed This is a descriptive indicator that will rely on judgement over how useful a 
product is. Occasionally, it may be possible to draw comparisons to other product 
types.
Data sources, 
availability 
and quality
Information on convenience should be available from the technology manager 
and marketing department. However, it may also be necessary to use personal 
opinion about the ease and convenience o f use o f the product bearing in mind the 
information on its packaging and distribution.
Units of 
measurement
The measure will be whether the product is easy to use or if  it makes the job it is 
used for easier.
Interpretation This indicator can be considered as to whether it is always an improvement, can 
be better occasionally or whether it is no difference or worse than a product for 
the same use. A product that provides more benefit and is easier to use is more 
sustainable.
Unkage ivith 
other 
indicators
This indicator is closely linked to likelihood of employee injury and may link to 
likelihood of reduced performance because decreased performance levels can often make 
a product less convenient with the need for more top-ups.
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Evaluation 
of indicators
Figure 5.33: Indicator evaluation fo r product benefit: convenience
decreasing suitability
I n d i c a t o r
c h a r a c t e r i s t i c
Meets the 
characteristic 
very well
Meets the 
characteristic
Likely to meet 
the
characteristic
Can be 
changed to 
meet the 
characteristic
Does not meet 
the
characteristic
P h y s i c a l X
H i e r a r c h i c a l X
S u p p l e m e n t a r y X
A p p r o p .  i n  s c a l e X
D e m o c r a t i c X
P a r t i c i p a t o r y X
V e r i l i e d X
S i m p l e X
S e n s i t i v e X
L e a d i n g X
T i m e l y X
S u f f i c i e n t X
T e n t a t i v e X
C o m m u n i c a t i v e X
E c o n o m i c a l X
R e l e v a n t X
R e l i a b l e X
This indicator is looking at product benefit and convenience. To date, this 
indicator has been fairly simple to apply. However, there is a danger that 
convenience and benefit could become confused and so it has been ranked slighdy 
lower in terms of whether it is appropriate in scale.
Indicator Cost of labour
Criteria Economic indicator
Definition of 
indicator
This indicator is included to show the cost of employment for each stage of the 
product life cycle. It is closely related to the social indicators because the level of 
pay reflects the number of jobs and pay rates that will impact the local community.
Timescale This indicator should be measured for the duration of every part of the product’s 
life cycle.
Specific issues Average wage, ratio of contractors to permanent employees, number of 
employees.
Underlying 
definitions 
and concepts
1. Take into account the number employed and quality of labour because we 
are interested in the cost to the company.
2. Do some products require better trained /  qualified chemists/ engineers 
or more experience -  therefore more pay — at some of the life cycle stages?
3. Or do both products in the comparison require employees with an 
equivalent level of experience?
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Indicator type Lagging, quantitative and qualitative indicator
Data needed The number of people employed and their wage levels (or an average)
Data sources, 
availability 
and quality
This information should be available from product managers but it may also be 
necessary to contact process managers if there is any uncertainty in the data. It is 
important to include the number of employees with the wage levels to help 
differentiate between products that require few workers at high rates of pay 
compared to lots of workers at lower pay.
Units of 
measurement
Units of measurement will be number of people and wage levels, collectively or as 
an average, in dollars, euros or pounds.
Interpretation Whether it is better to have fewer workers earning more money or a greater 
number of workers earning less will have to be carefully considered and depend 
on individual circumstance. A general rule is that the more employees and the 
higher the pay, the more sustainable the product.
I unkage with 
other 
indicators
Links direcdy to product leads to a reduced number of jobs.
Evaluation 
of indicato rs
Figure 5.34: Indicator evaluation fo  r cost of labour
decreasing suitability
I n d i c a t o r
c h a r a c t e r i s t i c
Meets the 
characteristic 
very well
Meets the 
characteristic
Likely to meet 
the
characteristic
Can be 
changed to 
meet the 
characteristic
Does not meet 
the
characteristic
P h y s i c a l X
H i e r a r c h i c a l X
S u p p l e m e n t a r y X
A p p r o p .  i n  s c a l e X
D e m o c r a t i c X
P a r t i c i p a t o r y X
V e r i f i e d X
S i m p l e X
S e n s i t i v e X
L e a d i n g X
T i m e l y X
S u f f i c i e n t X
T e n t a t i v e X
C o m m u n i c a t i v e X
E c o n o m i c a l X
R e l e v a n t X
R e l i a b l e X
The indicator does use money, which can be an unstable measure; it may change 
over time due to taxes and issues outside the company’s control. This is why it 
has scored slightly lower on the physical characteristic. It will need careful 
explanation about what the level of pay means in relation to the level of 
employment and what any changes are referring to. Therefore, it has also scored
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slightly lower in terms o f hierarchical because o f the need for more detailed 
consideration.
Indicator Cost o f material inputs
Criteria Economic indicator
Definition of 
indicator
The economic price o f the materials is given for each stage o f the product’s life 
cycle.
Timescale This indicator should be measured for the duration of every part o f the product’s 
life cycle.
Specific issues Cost o f packaging, cost o f base oils, cost o f additives, prospective cost o f 
components in 10 years time.
Underlying 
definitions 
and concepts
1. What are the material inputs in the refining, blending, packaging stage and 
how much do they cost?
2. What catalysts are required?
3. What additives are required?
4. What percentage o f the final product are additives?
5. What is the price o f the additives used?
Indicator type Lagging, quantitative and qualitative indicator
Data needed The information needed is on the components o f the product and what they cost.
Data sources, 
availability 
and quality
The technology manager should hold information on this indicator. It is 
important for the production phase o f the life cycle and perhaps during the use 
phase if any additional materials need to be added to the product (such as extra 
additive).
Units of 
measurement
The unit o f measurement will be cost and given in euros, dollars or pounds.
Interpretation This indicator is another one that is particularly important with the move towards 
renewable and environmentally-acceptable products where the type and cost of 
material inputs is likely to change drastically. It may also apply for products with 
higher performance because o f the use o f different additive packages. Ideally, the 
cost o f material inputs should be minimised to move towards sustainability.
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Unkage with 
other 
indicators
This indicator is closely linked to product leads to reduced employment, profit from the 
product and price of the product.
Evaluation 
of indicato rs
Figure 5.35: Indicator evaluation fo r cost of material inputs
decreasing suitability
I n d i c a t o r
c h a r a c t e r i s t i c
Meets the 
characteristic 
very well
Meets the 
characteristic
Likely to meet 
the
characteristic
Can be 
changed to 
meet the 
characteristic
Does not meet 
the
characteristic
P h y s i c a l X
H i e r a r c h i c a l X
S u p p l e m e n t a r y X
A p p r o p .  i n  s c a l e X
D e m o c r a t i c X
P a r t i c i p a t o r y X
V e r i f i e d X
S i m p l e X
S e n s i t i v e X
L e a d i n g X
T i m e l y X
S u f f i c i e n t X
T e n t a t i v e X
C o m m u n i c a t i v e X
E c o n o m i c a l X
R e l e v a n t X
R e l i a b l e X
The use of price makes this indicator unstable like the previous one (cost of 
labour). Therefore, it has scored lower on the physical characteristic and the need 
for more detailed explanation means it is also lower for hierarchical.
Indicator Effect of stakeholder intervention
Criteria Economic indicator
Definition of 
indicator
This indicator relates to the damage that can occur to a business in the event of an 
incident during the life cycle of a product. The damage can manifest itself 
through impact to reputation or falling sales.
Timescale This indicator should be measured for the duration of every part of the product’s 
life cycle.
Specific issues Bribery/corruption, effect on reputation in case o f incident, amount of reduced 
sales from previous year, media coverage on product components from previous 
year.
Underlying 
definitions 
and concepts
1. Any information on incidents that have happened in the past, and effect of 
stakeholder intervention -  e.g. falling sales?
Transport will only be included if it is significantly different for two products.
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Road transport is a large cause o f fatalities with pipeline explosions also widely 
publicised. Often contractors provide the transport but Shell should still monitor 
the level o f fatalities and service.
Indicator type Lagging, quantitative and qualitative indicator
Data needed This is a descriptive indicator that relies on information from previous examples. 
However, where examples are not present it is possible to base it on judgement 
from product and technology managers or personal experience. For example, an 
incident involving the growth o f rapeseed to be used in biodiesel would be much 
less than an incident following extraction o f petroleum, due in part to the nature 
of the likely incidents.
Data sources, 
availability 
and quality
Information can come from product and /or technology managers it may also be 
useful to contact the global product manager to see if incidents involving that — or 
similar — product have occurred.
Units of 
measurement
The unit o f measurement would be in terms of:
1. N o effect;
2. Minor and rarely likely;
3. Minor effect and highly likely
4. Significant but rarely likely to happen;
5. Significant effect and highly likely
Note: any impact that crosses geographical boundaries should be considered as 
significant.
Interpretation A product that has no effect and is not likely is a sustainable product. However, 
the chances o f reaching this point are limited. All products can impact on a 
business in some way the key is to minimise the negative effects. This is another 
indicator that will display significant changes with the move toward greener, 
renewable fuels. However, it must be remembered that the use o f agricultural 
crops are not without their risks as the recent issue of genetically modified crops 
in the UK highlighted.
Linkage with 
other 
indicators
This indicator can be linked to meets legislative requirements and impacts of changed usage 
behaviour due to characteristics of product.
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Evaluation 
of indicato rs
Figure 5.36: Indicator evaluation for effect of stakeholder intervention
decreasing suitability
I n d i c a t o r
c h a r a c t e r i s t i c
Meets the 
characteristic 
very well
Meets the 
characteristic
Likely to meet 
the
characteristic
Can be 
changed to 
meet the 
characteristic
Does not meet 
the
characteristic
P h y s i c a l X
H i e r a r c h i c a l X
S u p p l e m e n t a r y X
A p p r o p .  i n  s c a l e X
D e m o c r a t i c X
P a r t i c i p a t o r y X
V e r i f i e d X
S i m p l e X
S e n s i t i v e X
L e a d i n g X
T i m e l y X
S u f f i c i e n t X
T e n t a t i v e X
C o m m u n i c a t i v e X
E c o n o m i c a l L x
R e l e v a n t X
R e l i a b l e X
The indicator will need a certain level o f explanation regarding what is meant by 
effect of stakeholder intervention. Therefore, its importance may not be 
immediately apparent to all stakeholders so it has been ranked slightly lower for 
the simple characteristic.
Indicator Profit from the product
Criteria Economic indicator
Definition of 
indicator
For a product to be worth marketing it needs to bring in a good level of profit 
when sold (for example a return of around 140%).
Timescale This indicator is just based on the point of sale it would be ideal to repeat 
assessment once a year and highlight any regional variations.
Specific issues Competitors market share of the product, production costs
Underlying 
definitions 
and concepts
1. Profit per unit sold
2. How many units are sold per year /  quarter
The company’s perspective of acceptable profit levels for this is a useful indicator.
Indicator type Lagging, quantitative and qualitative indicator
Data needed The profit per unit and amount o f product sold per year or quarter.
Data sources, 
availability 
and quality
The product manager will hold information on the price of the product in the 
various countries where it is available. The technology manager should have an 
understanding of the cost to produce the product at cost. The difference between
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the two can then be used to give an idea of profit. The product manager will also 
have details on the amount of product sold per country and this data is usually 
collected once a year.
Units of 
measurement
The profit will be in terms of cost again, but the amount sold will be in tonnes or 
volumes.
Interpretation The higher the profit the more sustainable the product is to the company. 
However, it is also worth considering that lower profits but with high sales figures 
can also indicate a move towards sustainability.
Linkage with 
other 
indicators
This indicator directly links to price of the product and cost of material inputs.
Evaluation 
of indicators
Figure 5.37: Indicator evaluation for profitfrom the product
decreasing suitability
I n d i c a t o r
c h a r a c t e r i s t i c
Meets the 
characteristic 
very well
Meets the 
characteristic
Likely to meet 
the
characteristic
Can be 
changed to 
meet the 
characteristic
Does not meet 
the
characteristic
P h y s i c a l X
H i e r a r c h i c a l X
S u p p l e m e n t a r y X
A p p r o p .  i n  s c a l e X
D e m o c r a t i c X
P a r t i c i p a t o r y X
V e r i f i e d X
S i m p l e X
S e n s i t i v e X
L e a d i n g X
T i m e l y X
S u f f i c i e n t X
T e n t a t i v e X
C o m m u n i c a t i v e X
E c o n o m i c a l X
R e l e v a n t X
R e l i a b l e X
The use of price makes this indicator score lower on the physical characteristic. It 
will also need to be accompanied by a level of explanation to show whether profit 
from the product is linked to the number sold and so it has scored slightly lower 
on the hierarchical characteristic.
Indicator Price of the product
Criteria Economic indicator
Definition of 
indicator
The higher the price, the less acceptable to the consumer.
Timescale This indicator is just based on the point of sale it would be ideal to repeat
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assessment once a year and highlight any regional variations.
Specific issues Retail price, percentage o f tax on the product, amount of government subsidy 
(where applicable).
Underlying 
definitions 
and concepts
This indicator is only relevant in the use phase. It is important to compare the 
same volume of product. It may be necessary to link directly to the ‘convenience’ 
indicator if customers buy smaller packages that are actually more expensive but 
convenient. Bear in mind the lifetime costs to the customer, because a cheaper 
product may shorten the life o f an engine.
Indicator type Lagging, quantitative indicator
Data needed The price of the product
Data sources, 
availability 
and quality
The product manager will have information on the price o f the product, as 
mentioned in the previous indicator (profit from the product). This information is 
collected annually and should provide very useful information on the distribution 
levels and the popularity o f the product in different countries.
Units of 
measurement
The price will be in terms o f euros, dollars or pounds.
Interpretation The higher the price of the product, the less sustainable it is. Where products o f a 
similar use are compared if they both have the same use and performance then the 
cheaper would be more popular and more likely to survive in the marketplace.
Linkage ivith 
other 
indicators
This indicator links to profit from the product and cost of labour. It can also be linked to 
restriction on product availability if it is priced out o f consumer reach.
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Evaluation Figure 5.38: Indicator evaluation for price ofproduct
of indicators
decreasing suitability
-----------------
I n d i c a t o r
c h a r a c t e r i s t i c
Meets the 
characteristic 
very well
Meets the 
characteristic
Likely to meet 
the
characteristic
Can be 
changed to 
meet the 
characteristic
Does not meet 
the
characteristic
P h y s i c a l X
H i e r a r c h i c a l X
S u p p l e m e n t a r y X
A p p r o p .  i n  s c a l e X
D e m o c r a t i c X
P a r t i c i p a t o r y X
V e r i f i e d X
S i m p l e X
S e n s i t i v e X
L e a d i n g X
T i m e l y X
S u f f i c i e n t X
T e n t a t i v e X
C o m m u n i c a t i v e X
E c o n o m i c a l X
R e l e v a n t X
R e l i a b l e X
The use of price makes the indicator score lower for the physical and hierarchical
characteristics.
Indicator Likelihood of reduced perform ance
Criteria Economic indicator
Definition of 
indicator
This indicator focuses on the technical excellence of the product. Product 
changes should not result in a loss of performance, or power.
Timescale This indicator should be based on use over a year.
Specific issues Amount of wear/corrosion expected over a year, amount of times ‘top-ups’ are 
required over a year.
Underlying 
definitions 
and concepts
1. How long do the products last?
2. Do they perform equally well?
3. Do the products degrade over time?
Indicator type Leading and quantitative indicator
Data needed Tests on performance are usually done during product development. They can be 
completed through laboratory trials but it is also advisable to have data from 
consumer trials.
Data sources, 
availability 
and quality
This indicator should be applied where new products are considered, or changes 
in the composition of existing ones. The information will come from technology 
managers who will have a good understanding of the product’s performance 
levels. If  trials have not yet been completed it is possible to use their personal
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judgement to provide the starting point for analysis (with data added when it 
becomes available).
Units of 
measurement
It is advisable to communicate this indicator in the form of time it would take the 
consumer to have to replace or top-up the product (volume lost over time).
Interpretation Ideally, there should be no loss o f performance from a product. An increase in 
performance is a good indication of a move towards sustainability. This indicator 
is particularly important when considering renewable and greener products. The 
emphasis on components such as plant oils will impact the level of performance, 
typically causing a reduction. This impacts the price of the product as customers 
are forced to replace or top-up the product more frequently. People are less likely 
to accept a change towards greener fuels if it ends up costing more. Data for this 
indicator should also be considered in terms of long-term impacts because 
occasionally there is no loss of performance initially but gradually it can degrade 
having serious repercussions for customers if they are unaware of its decline.
Linkage with 
other 
indicators
This indicator links to price of the product, profit from the product and product benefit: 
convenience.
Evaluation 
of indicators
Figure 5.39: Indicator evaluation for likelihood of reduced performance
decreasing suitability
I n d i c a t o r
c h a r a c t e r i s t i c
Meets the 
characteristic 
very well
Meets the 
characteristic
Likely to meet 
the
characteristic
Can be 
changed to 
meet the 
characteristic
Does not meet 
the
characteristic
P h y s i c a l X
H i e r a r c h i c a l X
S u p p l e m e n t a r y X
A p p r o p .  i n  s c a l e X
D e m o c r a t i c X
P a r t i c i p a t o r y X
V e r i f i e d X
S i m p l e X
S e n s i t i v e X
L e a d i n g X
T i m e l y X
S u f f i c i e n t X
T e n t a t i v e X
C o m m u n i c a t i v e X
E c o n o m i c a l X
R e l e v a n t X
R e l i a b l e X
Careful explanation must accompany this indicator to demonstrate why it is 
important to all stakeholders because it may not be immediately apparent. This is 
why it has ranked slightly lower in terms of the hierarchical characteristic.
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C h a p t e r  S i x  
SUMMARY OF CASE STUDY WORK
This Chapter is a summary of Volume II.
I f  you would like the detailed information please be advised that due to the confidential nature of the work there is
restricted access to Volume II. ^
Chapter six
6 .1 1ntroduction to case studies
6 .1  I n t r o d u c t i o n  to c a s e  s t u d i e s
Following theoretical considerations of sustainable development (SD), sustainability and appropriate 
indicators (outlined in Chapters 1 to 5), it is important to include empirical work to test the theory. 
It had been identified that indicators were missing at the lower, more detailed level of the 
organisation where roles and responsibilities are clear. This is important to ensure the indicators 
receive a level o f ownership to ensure correct and responsible actions are taken. Therefore, 
attention focused on the process and product side of the business to test the development and 
application o f suitable indicators. Five case studies were undertaken one focusing on process 
indicators, the rest on products. The work on case studies is outlined in detail in Volume II. 
However, confidentiality constraints restrict the accessibility o f the second volume and so this 
Chapter provides a summary.
At the start of each case study summary the aims, issues, methodology and recommendations have 
been highlighted in a table. The Sections within the case studies correspond to the detailed reports 
included in Volume II and provide an overview of the main points made within the reports. They 
are separated into introduction, method, results and discussion to ensure a good overview of the 
methodology used, results and learning points for each case study are highlighted.
A process is a system of operations that produce something. It is a series o f actions, changes or 
functions that present a result. In terms o f the petroleum industry, process sites include the major 
manufacturing sites — the oil refineries. The opportunity arose in 2000 to become involved with 
assessment of a new process site in Sakhalin, a southeastern island of Russia. Construction o f a 
Liquefied Natural Gas (LNG) plant had been proposed that would lead to employment for about
6,000 people. The impact of the changing workforce with migration to the area, changes in 
workforce from construction to operation and cultural effects were identified as being major risks 
that had to be carefully investigated to allow for future monitoring. Involvement with a plant from 
initiation was a good opportunity to influence the decision-making processes and leam how the 
company begins to deal with the social impacts that historically have been difficult to understand 
and measure.
Initially work focused on investigating a baseline survey o f labour skills work continued with 
understanding the use of social indicators with a literature review included in Chapter 1 o f volume 
II. Emphasis was placed on discovering what skills were needed, whether they were available
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amongst the people o f Sakhalin and what had to be done to obtain those skills. Work by a Russian 
economic consultancy for the Shell Group had revealed figures demonstrated there was insufficient 
labour so some degree o f migration would need to take place. This led to looking at the associated 
social issues o f having the project within the area.
Assessment of process sites begins well with environmental and social impact assessments 
providing a good introduction to identifying and measuring certain social impacts. SD managers 
and community liaison managers are in place despite the varying amounts o f success o f these 
initiatives. It would have been ideal to follow the work through on the Sakhalin project in more 
detail. However, changing structure (due to Shell Sakhalin merging with Marathon Oil on the 
project) meant it became difficult to identify and obtain a sufficient level o f interaction with key 
personnel. The Sakhalin project also entered an intensive period of work, which made it difficult to 
test the indicators. They were discussed with the Sakhalin managers and key members o f a more 
established process site, Stanlow in the North West of England. The case study is summarised 
further in Section 6.2 and covered in depth in Chapter 2 o f volume II.
Once work on product assessment had begun it became clear that this was the area where the most 
significant benefit for the company and community could be made. Shell products had limited 
work on SD assessment. Even the use of life cycle assessment (LCA) as a measure of 
environmental impact had not suited the needs of the industry where health and safety are an 
important part o f an operation. An overview of LCA is included in Chapter One of volume II that 
lead to the work on rapeseed methyl ester biodiesel to be explained in Section 6.3. Emphasis for 
this case study was again placed on understanding the issues associated with social impacts. 
Consideration was also given to stakeholder involvement, consultation and the difficulties in its 
undertaking by a business.
Understanding the problems associated with assessing the impacts o f a product led to the 
development o f an integrated, standardised tool that could assess the environmental, social and 
economic areas o f a product. The traditional method that Shell has used to test whether products 
were suitable for release was through a risk assessment matrix (RAM). This is explained in more 
depth in Section 6.6, which compares the RAM to the sustainability, matrix. A case study on 
environmentally-acceptable hydraulic fluid and an analysis of the Swedish portfolio provided the 
opportunity to test the tool. Indicators were developed, tested and communicated to a broad range 
of product managers. Sweden was identified as a country where sustainability analysis would be a
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great benefit. The European Commission currently views Sweden as the leader in terms of 
environmental legislation. It is important for Shell to understand and meet Sweden’s requirements 
because it may be reflected in the direction of future European legislation. The environmentally- 
acceptable hydraulic fluid case study is outlined in Section 6.4 with a more detailed explanation of 
the sustainability assessment tool, which can also be found in Chapter 6 and the Journal of Industrial 
Ecology paper in volume III). Results of the Swedish case study are explained in Section 6.5 with a 
more detailed explanation o f the indicator development.
The case studies demonstrate awareness o f process and product issues and development o f effective 
indicators for both types (each is detailed in Chapter 5). The work provided a depth to the theory 
that had been undertaken and identified a number o f issues that had not been identified previously. 
These include the importance of cultural variation in an indicator set (Sakhalin) and the 
complications of undertaking stakeholder work in certain cultural (Sakhalin) and confidential 
(biofuel) conditions. It also led to the identification of a number of points for consideration when 
communicating indicators:
Outlining direct relevance
Most people tend to interpret data in terms of how it applies to their everyday life. As a result, 
misinterpreting the data can occur easily. The indicators must communicate in a way that is 
meaningful to the majority. It is important to anticipate the ways that people may want to use the 
data and make the indicators as useful as possible. Or, to avoid inappropriate conclusions, the text 
of indicators should include caveats about the ways the data can be used.
Explaining unfamiliar concepts
A good level of explanation should accompany each indicator to ensure there is no introduction of 
unfamiliar concepts. It is also important to give full explanation when developing the sustainability 
assessment tool to ensure confusion and distrust is minimised.
Explaining data collection
Interpretation of the data reflects assessment of the methods used to collect the data and their trust 
in the agency that collected the data. When portraying the data, clearly explain how it was collected 
and confirmed. Pointing to other groups that can verify the accuracy of the data, or suggesting how 
an audience might themselves verify the accuracy may help to decrease miscommunication.
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Using colour
The needs o f a quick decision-making style o f today’s businesses can be met through appropriate 
use o f colour. Its use can help pull out the areas that require attention and further consideration to 
ensure the focus is on the most important issues.
Displaying data graphically
Developing easily understood graphic representations is very difficult. This fact was explored in 
Chapter 3 (Section 3.3) where the use o f matrices and graphical metrics provided a cmde 
measurement o f issues and concepts. However, omission o f quantitative data meant they lacked a 
sufficient level o f depth. Design and elements such as size, titles, labels o f axes and scale may all 
affect the comprehension of the information. The issue of displaying the data graphically is further 
explored in Section 6.2 with the use of weighting triangles to assess the indicator results.
Increasing tmst
The opportunity to put a positive spin on indicator results may be tempting, however it is important 
that both positive and negative elements are effectively communicated. Any sign of ‘lip-service’ or 
the company putting a ‘spin’ on the results will increase distrust and reduce the success of the tool 
and — ultimately — the business.
For example, use of stakeholder engagement was not simple when dealing with the time, resource 
and confidentiality constraints o f a business. It also highlighted that process assessment was well 
developed during the initial stages o f project development but it needs to be carried through to 
construction and operation. The case studies were useful in understanding how sustainability could 
be assessed within the EngD project and exposed global, local and technical product managers to 
challenge their thinking about the future of Shell’s products.
These were useful points to remember when developing the sustainability assessment tool for 
product assessment, which is detailed in Chapter Seven.
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6 .2  S a k h a l i n  L N G  p l a n t  — a p r o c e s s  c as e  s t u d y
A im s/ context
Sakhalin Energy Investment Company (SEIQ Ltd., 
a joint partnership between Shell, Mitsui and 
Mitsubishi, was constructing a Liquefied Natural Gas 
facility along the south coast of Sakhalin, Russia. 
Initial involvement was an investigation into the 
labour situation of project activities. It was 
important to assess the local labour force to identify 
specific skills, occupations and the extent to which 
local labour human resources would be available for 
the site. Encouraging employment of the local 
community is an attempt to reduce the dangers of a 
boom and bust scenario that can be caused by 
introduction of such a major plant. Work on social 
indicators helped to create a list of issues associated 
with Sakhalin when dealing with social aspects. A 
web of indicators related to work issues was 
produced and further refined to propose a set that 
demonstrated the social impacts of a process site 
organised under the seven SD principles.
Issu es/ challenges
The case study was a good introduction to 
considering social impacts of the petroleum industry. 
This is one of the most difficult areas for industry to 
understand, deal with and accurately measure because 
of the need to take qualitative issues and personal 
feelings into account. The initial set of working 
indicators was extended to focus on indicators of SD 
as a whole. This provided an opportunity to see how 
the SDMF could be applied throughout a process 
operation. In turn, this highlighted how litde 
practical information had been provided to support 
the integration of the management framework. Once 
the indicators had been developed and initially 
commented upon by Sakhalin employees there was a 
change in structure of SEIC (Marathon merged) and 
it was difficult to retain a suitable level of contact 
with key personnel. The time taken to collect the 
information, communicate and receive feedback 
would have taken considerably longer than the 
remaining project time.
Data gathering/methodologies
A number of investigations were undertaken to 
assess the social issues. An explanation of the 
background of Sakhalin was needed to understand 
the social history and culture that would affect the 
labour force available and suitable working practices. 
A literature review identified the major issues that 
resulted from employment regarding petroleum and 
mining industries. An engagement process was 
carried out by a qualified social scientist and the 
results led to the development of indicators 
associated with working issues. A small community 
from academia had also worked on the impact the 
Sakhalin development might have and their opinions 
and research findings were also outlined to allow 
indicators to be developed on a broader scale than 
working issues. This led to the final selection of 
indicators for processes presented under the 6 SD 
principles in Chapter 5. Key personnel from 
Sakhalin and the Stanlow oil terminal each 
commented on those; Stanlow represented the views 
of an established, long-running process perspective.
Recommendations
A number of lessons were learned from the work on 
Sakhalin. Firstly, in the development of relevant and 
effective indicators it became clear that consideration 
was required of different cultural circumstances. The 
stakeholder engagement process, undertaken by a 
qualified social scientist ran into a number of 
difficulties because of the legacy of Communism and 
the history of the island as a penal colony. 
Inhabitants found it difficult to understand they were 
no longer being told what to do. Instead their 
opinion was sought for what they thought should 
happen. Therefore, the engagement process may not 
have been as effective as hoped. The case study also 
highlighted the lack of effective guidance over 
implementation of SD within processes. A great deal 
of work went into setting up the process in the form 
of EIAs and SIAs but the work and findings rarely 
carried through into operation time. All that was 
needed was to use the findings from these initial 
studies and select effective indicators that worked 
towards continuous monitoring because all the 
necessary information was there; it just was not being 
properly used.
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6.2.1 Introduction
Involvement with the project was a good opportunity to gain experience o f the decisions that are 
made from initiation. It also exposed how the company dealt with social impacts, which are 
traditionally difficult to understand and measure. Initially the work focused on investigating a 
baseline survey of labour skills with attention developing to understand what an initial set of social 
indicators would comprise. Emphasis was placed on discovering the skills required, whether the 
skills were available amongst the people of Sakhalin and what needed to be done to obtain the right 
skills in the area. Migration was a strong possibility so attention turned to looking at the associated 
social issues o f having the project within the area. The aims were to understand the issues involved 
with introducing the project to the area, understand the workforce requirements and present an 
initial set o f indicators for process assessment.
6.2.2 Method
Understanding the background of Sakhalin Island was the first task o f the case study. It was a 
region that had undergone significant change and hardship that could directly affect the 
introduction o f the project. It is important to understand the history of any area where a project is 
being introduced to ensure cultural and working practices are understood and maintained. 
Unfortunately, background information on Sakhalin is scarce. Internet and library investigations 
were undertaken but the resulting information came predominantly from one place, the Sakhalin 
Regional Museum (1996).
A literature review was also undertaken that identified the major issues that resulted from 
employment o f petroleum and mining industries. Consideration o f examples from the mining 
industry occurred because there was a limited number o f documented examples from the petroleum 
industry, so it was necessary to include an alternative but related industry type. Information was 
collected from the environmental, social reports and initial assessment documents for projects. 
Perspectives on Sakhalin and the impact of the project had been undertaken by a select group of 
academics. Their opinions and research findings were also highlighted.
An engagement process was carried out with key personnel and indigenous communities. A 
qualified social scientist from the Shell Group spent two weeks in Sakhalin collecting information 
and spoke to individuals about working conditions from similar projects. They produced a report
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outlining their findings, which was incorporated into the final document. It brought together all the 
work by the research engineer and social scientist and made a number of recommendations about 
the working requirements and associated social impacts for Sakhalin. This resulted in the selection 
of a number of indicators by the research engineer for assessing the impact of a process site.
It would have been ideal to test the indicators at Sakhalin over a number o f years to discover 
whether they were suitable. However, following initial comments there was a change in the 
structure o f the organisation. It became difficult to identify and retain a suitable level of contact 
with key personnel. The time taken to collect the information, communicate and receive feedback 
would have taken considerably longer than the remaining project period. Therefore, the best 
alternative was to ask a more established process site to assess the indicators.
6.2.3 Results
One of the aims was to understand the issues involved with introducing the project to the area. 
Understanding the background to Sakhalin, undertaking a literature review on similar projects and 
exploring what was being said externally provided a good overview o f the possible issues.
6.2.3.1 Background to Sakhalin (full text in Section 2.2 of Volume II)
There are approximately 50 Kurile Islands, of which Sakhalin is the largest. It is situated in the 
northern Pacific Ocean, surrounded by the Sea o f Othotsk and the Sea of Japan and the island 
totals 76, 400 square kilometres. The risk o f oil spills is significant because it is one o f the most 
seismically active areas in Russia and harsh conditions predominate with heavy snowfall often 
forecast during winter.
Indigenous communities are nomadic and rely on natural resources for subsistence. The island has 
undergone both Russian and Japanese rule between 1855 and 1945. Russian rule had important 
social implications. The Soviet policies o f collectivisation and resetdement appeared to destroy the 
traditional way of life o f the indigenous people. It created a dependency on the new forms of state- 
organised resource use and accompanying social changes. Nowadays, the majority o f the 
population has a very low income with an average o f US$34 compared to the minimum monthly 
income calculated by the Sakhalin Administration for Labour at US$55. The area is considered 
‘beyond remote’ with a poor quality o f life.
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6.23.2 Literature review of similar projects fu ll text in Section 2.3 of Volume II)
Similar projects undertaken throughout the world provide a useful representation of key issues that 
must be dealt with in Sakhalin. The case studies are not undertaken to provide an answer, but 
merely to present an initial guide to some of the considerations that will be required. A number of 
factors are identified as being important.
• Expectation of the local community". One of the key factors of over-expectation is due to uneven 
levels and types o f employment required by projects. High expectations, when ultimately unmet 
by reality, have the potential to undermine support for a project. There is also a danger that 
high expectations will encourage people to migrate to an area, which will bring a number of 
cultural impacts.
•  Traditional labour. Support o f local trade is vital to avoid the boom and bust scenario when arrival 
o f a new business results in the downfall o f traditional industries. Use o f local labour, when 
effectively managed, can contribute to community strengthening and local support o f services. 
However, measures such as discouraging migration to the area and limiting the number o f 
family members who can work for the new industry help by limiting taking the impact to 
dangerous levels. .
•  Skills base: There are usually plenty o f unskilled jobs available but to encourage local people’s 
progression there should be opportunities for training. Ideally any work should allow employees 
to gain lasting skills. Some level of training is needed for all jobs associated with a process site; 
health and safety should be carried out as a minimum.
• Working practices:. Some cultures rely on men providing regular period o f time — every month or 
so — to completing community initiatives such as farm work. Allowance for these regular ‘days 
o ff should be incorporated within working arrangements. The pay should also be at a level that 
is not so much — or so little — that it affects people’s quality of life.
• Migration: One o f the most severe social impacts is from in-migration that often accompanies 
developments. The cultural and social characteristics of the newcomers, their lifestyles and 
expectations have generally been very different from those o f indigenous communities and the 
resulting misunderstandings can lead to conflict on both sides.
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•  Interaction ivith surrounding communities and industries'. There are unavoidable positive and negative 
effects on surrounding communities and industries. Some degree of public consultation can 
assist in recognising and understanding these issues to help with their management. Alternative 
forms o f settlement have occasionally been adopted that rely on a fly in/fly out basis. This 
means the workers are present only whilst on shift work and undertake recreational activities 
outside the area.
6.2.3.3 Literature review of externalperspectives (full text in Section 2.4 of Volume II)
It is important to ascertain the issues that have been identified by individuals external to the 
petroleum industry. Work on Sakhalin within the academic community remains limited, but a small 
community is present whose opinion and research findings cannot be ignored.
• Public activism'. Low level of public activism and reduced awareness o f legal rights is a legacy of 
the Soviet climate of intimidation. These points have an important impact on understanding 
society’s ‘wants’ and ‘needs’ (Wilson, 1999).
• Effect on the natural resources'. The most significant threat from the Sakhalin development would be 
a major oil spill from one o f the transport tankers or pipes (Steiner, 1999).
• Traditional industries-. Support to the traditional industries should be maximised because it is 
important not to lose them with the arrival o f short-term, high turnover petroleum companies.
• Eand management. The use of land for traditional and cultural purposes is important, but the issue 
of land management is poorly developed in the region. Many indigenous communities are 
transient settlers with no specific ties to the land (Wilson, 1999). There is a great reliance placed 
on its accessibility and use; loss o f land could lead to a lack o f subsistence and traditional 
industries.
There are a number o f concerns expressed regarding the way work on Sakhalin is being managed. 
The controlling company is making significant savings (in the year 2000) by claiming back VAT in 
contradiction to the production sharing agreement that was signed between the oil companies and 
the Sakhalin government. This is a significant sum of money that should have been spent on 
answering the needs of the Sakhalin region (Wilson, 1999). The belief that there is limited local 
employment being generated is exacerbated by the fact that incoming workers are being kept 
separate to the indigenous population and are, therefore, not contributing to the local economy.
225
Chapter six
6.2 Sakhalin L N G  plant — a process case study
Segregation assists with minimising the social impacts on the region that the migrant workers may 
present, but also limits the economic interaction that society could benefit from. A careful balance 
could be struck, perhaps by admission of local traders into the worker’s area to develop economic 
interaction.
6.2.3.4 Recommendations on working practice (full text in Section 2.5 of Volume II)
Implementation of the LNG project will have a positive effect on the economy of the Sakhalin 
region. It will increase the gross domestic product, payment balance, revenues to the local budget, 
employee income, create and preserve existing jobs. The exact figures o f jobs available for the local 
community and descriptions o f training possibilities are confidential and given in more depth in 
internal Shell documents and volume II of this thesis.
There are a number o f oil and gas developments and potential public infrastructure projects on the 
table that might utilise construction workers and reduce negative impacts after the boom period. 
The evidence is inconclusive regarding the effect after the boom of construction but it would 
appear that the economy of the island would not bottom out completely, providing oil prices 
remain above $14 per barrel.
Arguably the most important way to mitigate the effect of a decline in jobs -  or bust — on individual 
construction workers is to make it clear when they are hired that the job is temporary and to specify 
the duration o f the job. The managing company can also contribute to the re-employment of 
construction workers by operating an employment information office on-site at the end of 
construction that focuses on finding jobs outside the project on similar construction initiatives. 
Some of the sub-contractors can also be used during the operational phase to provide maintenance 
services on a contractual basis, particularly because these contractors should know the site and its 
infrastructure.
6.2.3.5 Indicators for process sites (full text in Chapter 5 of Volume I)
Using the knowledge obtained from working on the Sakhalin project a number o f indicators were 
developed and are included in Chapter 5, along with information on their test and verification by 
Sakhalin and the Stanlow oil terminal.
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6.2.4 Discussion
The literature reviews into similar projects and perspectives from outside the petroleum industry 
identified the following key issues:
• Public activism and expectation;
• Interaction with surrounding communities and traditional industries;
• Effect on natural resources and land management;
• Working practices and skills base;
• Migration.
These issues have been the major factors, which have been reflected in the indicators that have been 
developed in terms of processes (see Chapter 5).
A number o f learning points have resulted from the work on Sakhalin. Firstly, in the development 
of relevant and effective indicators it is important to consider cultural differences. Sakhalin was an 
area of particular interest because of its history of hardship and frugal living. The literature review 
and stakeholder engagement focused on maintaining the culture of the region. This is a valid 
concern but perhaps missing from the analysis is that the communities may welcome change 
because their quality o f life is not particularly high. A careful balance is needed between improving 
the financial security and opportunities o f a region, to damaging the culture and traditional 
industries.
The stakeholder engagement process was undertaken by a qualified social scientist from the Shell 
Group but it encountered a number o f difficulties because of the legacy o f Communism and history 
of the island as a penal colony. Inhabitants found it difficult to understand that they were no longer 
being told what to do. Instead, their opinion was sought for what they thought should happen. 
Therefore, the engagement process may not have been as effective as hoped.
The case study was a good introduction to how social impacts are considered by the petroleum 
industry. This is one o f the most difficult areas for industry to understand, deal with and accurately 
measure because o f the need to consider qualitative issues and personal feelings. It became clear 
that assessment o f process sites do begin well with environmental and social impact assessments 
providing a good introduction to identifying and measuring impacts. SD and community liaison 
managers are in place despite the varying amounts o f success of these initiatives. However, the
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opportunity is frequently missed to take this work forward and good intentions at the start are 
quickly lost as running costs increase. Ideally, the price of maintaining awareness and measurement 
of impacts on the surrounding environment and society should be factored into initial cost 
calculations. This must be based on the information provided by the initial assessments and not slip 
into a scheme of charitable donations that do little to build trust, awareness and understanding.
The idea o f SD does not tend to be treated in any depth by process sites despite circulation o f the 
sustainable development management framework (SDMF). Analysis of operating units (explained 
in Chapter One) highlighted that it had been distributed with little practical guidance, but trying to 
apply it to the Sakhalin case study made it increasingly clear that it is difficult to translate its meaning 
into practical terms. Organising a number o f indicators under the SD principles did help to identify 
the areas that the SDMF were referring to but ideally more communication is needed as to why SD 
is important to these process sites. For example, case studies can be used that show how the 
avoidance of SD issues seriously affected the survival and licence to operate of the site.
6.2.5 Conclusions
The initial aims o f the case study were to understand the issues involved with introducing the 
project to the area, assess the workforce requirements and present an initial set of indicators for 
process assessment. The investigation concluded that the LNG project would positively benefit the 
economy of the Sakhalin region and local community specifically through creation and preservation 
of jobs. The type o f job opportunities were identified with suggestions on the number o f local 
people who should fill these roles and venues that would offer suitable training to ensure career 
progression.
A careful balance is needed between improving the financial security and opportunities o f a region 
to damaging the culture and traditional values. The legacy o f Communism produced a number of 
unique issues, particularly regarding stakeholder engagement, which is a tool increasingly relied upon 
by the West to assess the validity of decisions, but is perhaps not the most effective tool for certain 
situations. Processes undertake a good initial assessment with understanding and important points 
for measuring made clear. However, this work is rarely communicated through to operation with 
simple SD indicators that would help communicate, build trust and translate the SDMF into 
practical terms.
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6 .3  R a p e s e e d  m e t  by I e s t e r  ( R M E )  b i o d i e s e l  — a p r o d u c t  c as e
s t u d y
A im s/context
The work associated with this case study was part of 
sustainability assessment of Rapeseed Methyl Ester 
(RME) biodiesel. Converting rapeseed oil (from the 
plant Brassica napus) into an ester forms Rapeseed 
Methyl Ester (RME). This can be used as a fuel in 
most modern diesel engines without engine 
modification. It is renewable but still requires input 
of a substantial amount of energy. Therefore, it was 
important to understand the processes involved and 
compare the life cycles of the rapeseed methyl ester 
fuel, or biodiesel, against conventional diesel. 
Involvement with the project was concentrated on 
understanding the social impact of the change in fuel 
type. The results could then be integrated with work 
on environmental and economic issues that were 
identified and assessed separately.
Issues/challenges
The case study identified a number of difficulties 
with working on the social impact of products. 
Firsdy, the consideration of social issues relies on 
involvement of stakeholders. Some level of 
engagement was required. However, it was not 
possible to carry out. The public relations 
department advised not to make any contact with 
external organisations unless it was part of a larger 
strategy and at a detailed level. Concerns were raised 
over the possibility of over-engagement if stakeholder 
opinion was sought every time a change or decision 
over product composition was required. An external 
agency was used to undertake the stakeholder 
engagement process for this product comparison. 
The work produced by the research engineer was 
achieved by some contact with external agencies and 
use of publicly available literature, which allowed 
some initial indicators to be proposed. The fact that 
the environmental, social and economic aspects of 
the comparison were carried out separately increased 
the risk of double-counting.
Data gathering/methodologies
Social impact assessment categories were used to 
provide the initial areas of interest because no 
previous work of this nature had been undertaken 
and it was important to identify a starting point. 
Following initial investigation into the important 
issues the stakeholder identification process began. 
Studying available literature and contact with certain 
key individuals resulted in a list of stakeholders that 
was interpreted into a map. The use of the map 
helped to demonstrate the different categories of 
stakeholders that were important. Available 
literature and contact with certain individuals 
resulted in a list of positive and negative aspects of 
biodiesel being developed that led to a preliminary 
set of stakeholder issues. The most significant were 
used to present an initial set of social indicators. 
This work was passed on to the external agency that 
undertook stakeholder engagement to ensure the 
indicators selected were most relevant.
Recommendations
The stakeholder engagement process had to be done 
by an outside agency, which was not ideal. The 
confidentiality issues and complication of concern 
regarding over-consultation meant that stakeholder 
engagement processes were increasingly complicated 
when dealing with products. Dealing with 
environmental, social and economic aspects 
separately also complicated the process as inter­
linkages could not be effectively noted or explored. 
Therefore, a method of assessing the three aspects 
collectively would be a major advance to the 
business. It would also be useful if assessment did 
not rely heavily on the need for stakeholder 
engagement to allow quick decisions to be made as 
accurately as possible. The use of indicators of SD 
presents a flexible and accessible form of assessment 
that can deal with the quantitative and qualitative 
requirements. It is also important that the tool 
communicates from the life cycle perspective to 
ensure negative impacts in one area are not lost to 
benefits of another.
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6.3.1 Introduction
The Sakhalin case study had established that significant work was carried out on the impact of 
processes and should be taken through on a longer-term strategy. This information was present; it 
just was not being used effectively. The industry is currently developing and marketing a number o f 
products that are designed to alleviate the dependence on non-renewable materials. However, 
understanding exacdy what the impacts and benefits are is not always clear. life  cycle assessments, 
which establish the environmental impacts of the product from cradle to grave, are not appropriate 
for an industry that must also consider health and safety issues with equal importance. The second 
case study focuses on product assessment with involvement in 2001 with an assessment of 
sustainability o f Rapeseed Methyl Ester (RME) biodiesel. Involvement with the project centred on 
assessment of social impacts and integrated with work on environmental and economic impacts that 
were completed by other parts o f the Shell business. A great deal of research had been undertaken 
on the environmental impacts (Altin, 2001; BABFO, 1994; BABFO, 1999; Kraus et al.\ 2000; 
Peterson and Hustrulid, 1998 and Reinhardt and Jungk, 2000). Information on social impacts was 
much harder to obtain. This was a typical reflection of work with products, not just in the 
petroleum industry where social considerations tend to be overlooked. It represents the most 
difficult area o f decision-making associated with SD, which is why it was so important to tackle it 
within the EngD project. The main aim of the case study was to understand what the social 
impacts of RME biodiesel are throughout the life cycle. The intention was to develop indicators to 
reflect people’s values and perceptions about a change in the fuelling system to one based on 
rapeseed oil.
6.3.2 Method
Work on the case study began by undertaking a literature review internally and externally to Shell to 
discover what was known about the move towards the use of RME biodiesel. This initial work 
provided a number o f names and organisations of key stakeholders. Unfortunately, confidentiality 
issues restricted contact but some were approached for their perspective on the key impacts and 
opportunities from RME biodiesel. These were used to develop a set o f indicators for social 
impacts.
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6.3.3 Results
The aim of the case study was to understand the social impacts o f RME biodiesel. It was important 
to begin by exploring what it is and what information was publicly available.
6.3.3.1 Uterature review on social impacts of Rapeseed Methyl Ester (RME) biodiesel (forfull text see Section
3.2 in Volume II)
The purpose of the literature review was to provide a generic overview that would become a 
baseline for future detailed qualitative work. For the purposes o f the case study the term social 
impacts is used to refer to areas where development o f a RME biodiesel industry could affect 
(positively or negatively) the population (local, national and global).
The Rape plant is also called Colza (species name Brassica napus). It is a plant of the mustard family 
(Brassicaceae) and is native to Europe. Rape bears clusters of four-petaled yellow flowers and each 
pod contains seeds - rapeseeds that can yield plant oil. Conversion of the rapeseed oil into an ester 
forms rapeseed methyl ester (RME) that — among other purposes — can be used as a replacement to 
diesel. The UK farming industry is currently undergoing a difficult time and growth o f rapeseed 
could be a factor in reducing its decline. It has successfully been achieved in France, Italy, Germany 
and Austria.
The Shell Group had done no previous work o f this nature on the social impact o f products. To 
structure the analysis a social impact assessment (SIA) perspective was taken. SIA is defined as a 
process that predicts the significant social effects of an activity (Barrow, 1997). It is intended to 
evaluate alternative sites, techniques, technologies and propose changes and management solutions. 
It helps to ensure the adverse effects are minimised and benefits enhanced. Traditionally within the 
Shell Group SIA has been used to interpret social impacts at a process level, for example, the 
construction o f a new LNG site. However, the categories1 o f social impacts -  that the SIA has 
developed — provide an effective method for introduction to management of the social impacts at a 
product level.
With demographic impact the focus is on a change in the size or make-up o f the population. The 
principal demographic impact is migration. When dealing with RME biodiesel, as mentioned
1 Developed by Exploration and Production (EP) in the internal HSE Manual Yellow Guide: “Social impact assessment” EP 95-0371. 
The categories are: demographic impacts, socio-economic impacts, health impacts, impacts on social infrastructure, impacts on 
natural resources, impacts on lifestyle, impacts on cultural property and social equity of impacts. These are used as the key impacts 
when undertaking a SIA.
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previously, there is currently a diminishing agricultural industry that could have important 
repercussions on the mral community. People are migrating from the mral areas in pursuit of 
employment and improved standard o f living as rural income decreases. The growth o f rapeseed 
may be a contributory factor through increased employment — whether direct or indirect — and 
additional income to encourage the industry to recover from its current demise.
Socio-economic impacts of RME biodiesel refer to the level of employment creation, particularly 
long-term. It is also important to investigate the health impact o f rapeseed plantations on asthma 
and hay-fever2. The impact on social infrastructure and lifestyle are currendy at a theoretical stage. 
They require consideration of impacts such as the migration of people to an area and people’s 
attitude towards using RME biodiesel as opposed to conventional fuel.
The impact on cultural property refers to the use o f areas where there is an example o f cultural 
heritage, such as a burial mound. This will require individual site level attention. Site specifics of 
each plantation and production site must consider cultural aspects. The social equity o f impacts 
requires an understanding o f the stakeholder groups that will benefit and be adversely affected by 
the introduction of RME biodiesel. This introduced the need for stakeholder identification and 
engagement associated with the development o f social indicators.
6.33.2 Stakeholder work on RM E biodiesel (for fu ll text see Section 3.3 in Volume II)
The reason for involving stakeholders within decision-making processes of organisations is due to a 
variety of incentives (Zadek et al., 1997; Cumming, 2001). Firstly, it can be due to decision-makers 
seeking to understand stakeholder perceptions and requirements of an organisation. The aim is to 
anticipate the possible effects that these opinions may have on future business activities. Secondly, 
inclusion can be due to public interest, leading to legislative and opinion driven pressure. In the 
case o f RME biodiesel the driving force for inclusion of stakeholder concerns was the need for 
decision-makers to understand the associated perceptions and requirements.
One method of stakeholder identification would be where stakeholders identify each other, a 
reflexive identification process. However, an issue o f confidentiality limited the extent that 
engagement with stakeholders could occur. The External Relations Department o f Shell were 
consulted for their approval of engagement with stakeholders. Their advice was not to make any 
contact unless it was part o f a larger strategy. This had important repercussions on the work that
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could be undertaken by the research engineer. The balance between information gathering, over­
consultation and confidentiality is a problem likely to arise a number of times when dealing with 
stakeholders.
A stakeholder map was developed that demonstrated the groups that had been identified. It is 
important to stress that this map does not provide the exhaustive list and is intended to retain a 
degree of flexibility to allow for further changes as the project progresses.
Figure 6.1 Generic stakeholder map for RME biodieselproduction
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The level of land and climate required for production of biofuel crops mean attention is focused 
upon Western countries (Europe and US). It is only in the West that there is the luxury of the 
availability of land for non-food production. A number of specific stakeholders were identified and 
their names were passed on to an external consultancy for engagement to ensure progress could be 
made despite Shell’s restrictions on external contact. The research engineer obtained further 
information on the social issues and concerns by studying the literature available from stakeholders 
(using the Internet and libraries) and attendance at a Changing land of Europe conference that focused 
on renewable energy technologies.
2 Impacts related to health from emissions is incorporated within the environmental work, an example o f  the distinction that m ust be 
made between social and environmental impacts to ensure avoidance o f  double-counting.
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6.3.3.3 Positive and negative aspects of RM E biodiesel (forfull text see Section 3.5 of Volume II)
Available information revealed a number of positive and negative aspects o f RME biodiesel 
development and production. Identification of negative aspects is not as distinct as the positive 
aspects and some concerns expressed are related to shortcomings of the existing situation. For 
example they highlight areas where political or business changes are required, rather than concerns 
over the situation where biodiesel is in circulation. The preliminary list of issues associated with 
RME biodiesel can be outlined as follows:
Positive aspects:
Easy and safe • Applicable to current fuelling infrastructure;
to use • Safe to handle.
Flexible • Easy to phase in and out o f production.
Engine • No engine damage or appreciable wear;
performance •  No loss in performance or mileage (compared to conventional diesel);
•  Good lubricity properties.
Cleaner and • Cuts exhaust emissions;
renewable • Renewable resource;
• Biodegradable;
•  Non-toxic to flora and fauna.
Encourage • Increase employment;
agriculture •  Use o f surplus agricultural land;
• New agricultural market.
Energy •  Decrease dependence on renewable energy from external sources (on a
independence regional and national basis).
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Eignre 6.2: The positive aspects ofRAlE biodiesel separated into the 3 lobes ofSD
Encourage
agriculture
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to use
Cleaner and 
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Flexible
Engine
performance
Energy
independence
Negative aspects:
Health • Reduced toxicity
Economy • High initial investment for production;
• Profit of growing crops should be comparable to alternative land uses;
• Reduction of product price for consumer is required to encourage market growth.
Political • Uncertainty over regulation and legislation regarding subject;
• Taxation systems need to modernise and harmonise between countries to encourage 
wader uptake;
• Agricultural policies are not geared towards the non-food sector.
Emissions • Emission results are not distinctive to conventional fuel.
Distribution • Transportation and distribution of biofuels to the final customer can be problematic.
Biodiversity • Crop plantations can disrupt ecological balances.
Quality control • Standardisation of biodiesel quality is required
Perception • People reticent to use biodiesel due to a lack of understanding of the processes 
involved.
Engine • Biodiesel could be susceptible to engine failure in cold weather;
performance • Possibility of biological growth during storage and oxidative degradation.
Energy
requirements
• High degree of energy input required into cultivation, harvesting etc.
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Figure 6.3: The negative aspects ofRAIE biodiesel separated into the 3 lobes of SD
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There are occasions where an issue is highlighted as a concern within the negative and positive 
aspects. This highlights the fact that despite the great deal of work conducted in this area, as yet 
there is little consensus of opinion on a number of points. By engaging with others involved with 
the work, and further engaging with key stakeholders externally, the aim is to reach agreement on 
some of the more contentious issues. An important point to the engagement is that indicators are 
available to measure and manage the social impacts of the product.
6.3.3.4 Social indicators developed to date (forfull text see Section 3.6 of Volume II)
The following are the first set of indicators developed to depict the social impact of RME biodiesel.
1. Level of change required to the current fuelling structure
People’s acceptability7 of the introduction of biodiesel will be greatly influenced by any requirements 
for a change in their ‘current practices’ of gaining fuel. It, therefore, comprises an important 
indicator.
2. Level of toxicity
Whether the fuel is safe to handle is another important anthropocentric consideration.
3. Level of exhaust emissions
The level of exhaust emissions is included in terms of the health implications that emissions present 
to society.
4. Level of biodegradability of fuel
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The biodegradable aspect o f the fuel is the key indicator in terms of biodiversity that would impact 
upon society.
5. Level of employment
Ideally society would be looking for creation o f jobs, and the introduction o f local jobs that would 
encourage the growth o f agriculture an industry that has recently suffered a number of setbacks 
including, BSE and foot and mouth.
6. Extent to which the fuel provides a local resource
This indicator is particularly important in countries such as Bulgaria and Estonia where the need for 
fuel production from within their country’s boundaries is an important deliberation. It also has 
important impacts in terms of transport of the product.
6.1 Average ‘distance’ the product travels from agriculture to biofuel producer and 
finally to the end user
Ideally the distance the biodiesel travels before it reaches the end user should be less than the 
transport requirements of diesel.
6.2 Amount of RME required from other countries
The level o f RME required from other countries is an important indication of long-term 
viability of supplies and the energy independence it presents.
7. Level of investment required for production
A major concern identified by a number o f stakeholders is the level o f initial investment, which 
therefore, requires clarification in comparison to the usual diesel production costs.
8. Level of regulation and standardisation
The level of regulation was also stated by a number o f stakeholders because the knowledge of the 
product working to a standard would improve people’s perceptions of the validity o f the product.
9. Affect on engine performance
A major concern within society as a whole is that any changes in fuel structure must not adversely 
affect engine performance (through damage or lack o f power).
10. Acceptability of fuel to consumers
This social indicator is an area where quantification will be the most troublesome and relates to 
whether consumers will want to use the fuel when it enters the marketplace. It is, therefore, very 
difficult to gauge. But some indication is possible through analysis o f areas where biodiesel is 
operational.
10.1 Price o f fuel for consumer
The price of fuel is one area where ‘acceptability’ can be quantified.
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6.3.4 Discussion
The work from this case study presented a good introduction to assessment o f products. N ot least 
was the fact that stakeholder engagement was not always an appropriate — or possible — course of 
action for understanding social impacts o f products. A number o f businesses have a great number 
of products and decisions must be made regularly. Stakeholder work is time-consuming and 
expensive. Indicators provide the ideal measure to communicate information in a relevant, flexible 
and simple manner. However, they must be developed based on a good understanding o f what the 
major issues are.
The work on RME biodiesel had been undertaken with environmental, social and economic 
investigations predominantly carried out separately. However, as demonstrated within the 
indicators, there is a great deal of interaction between the three concerns. The indicators attempted 
to focus purely on the social issues but some links were unavoidable. For example the indicator 
relating to price of product has a strong economic emphasis. The level o f biodegradability also has 
a direct link to environmental concerns. Exploring them separately increases the chances o f double 
counting and stops interlinkages being effectively noted or explored. A method of assessing the 
three concerns within one tool would be a major advantage.
6.3.5 Conclusion
The case study revealed that sustainability o f products was needed to identify and analyse the 
environmental, social and economic concerns. There was no evidence o f work o f this nature being 
carried out within the Shell Group and even limited moves outside the petroleum industry. It was 
identified as an important area to explore and was recognised as an important contribution to 
knowledge for the EngD project. It had to be carefully undertaken because the sustainability tool 
would be complex to develop and introduce.
Environmental, social and economic concerns tend to be treated separately and incorporate 
different types of measure with quantitative and qualitative analysis required. The tool would have 
to allow for communication o f a range of data types. It was also recognised that the life cycle would 
need to be considered. This ensures negative impacts in one area are not lost to the benefits o f 
another. Therefore, the tool that is developed must overcome a range o f issues. The remaining
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three case studies work on solving these problems and providing a sustainability tool that delivers 
the right level o f flexibility, communication and effective resource use.
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6 .4  E n v i r o n m e n t a l l y - a c c e p t a b l e  by  d r a u I i c f l u i d  — a p r o d u c t  c as e
s t u d y
Aim s/context
A product case study was undertaken that compared 
an environmentally acceptable hydraulic fluid to a 
mineral oil-based. The emphasis was on developing 
a sustainability tool that allowed measurement of the 
quantitative and qualitative aspects of assessing the 
environmental, social and economic impacts. The 
sustainability matrix provides a useful tool to 
compare products. There are few examples of work 
at this level so the intention is to provide a base for 
more work of this nature. Hydraulic fluids are 
lubricants that are used in high-pressure systems 
where leaks or accidental spills can result in the 
release of large amounts of fluid into the 
environment. Environmentally-acceptable fluids 
include a mix of plant-based materials that increase 
the biodegradability of the fluid to reduce the harm 
to plants and animals. A move towards production 
of more environmentally-acceptable fluids has 
increased the need for a meaningful tool that 
demonstrates its positive and negative aspects. 
Traditional life cycle assessment was insufficient 
because it did not include social issues.
Issues/challenges
Combining qualitative and quantitative issues into 
one measure is a difficult task. The best way to 
achieve it was identified through the use of 
indicators. These provided the right flexibility to 
allow for communication of a range of data and 
could also be used as an internal and external 
communication tool without reliance on a significant 
amount of explanation. However, to allow for quick 
and easy indicator interpretation they needed to be 
translated into quantitative form. The most reliable 
method to allow qualitative information to be 
communicated in quantitative form is to use a 
ranking scheme. Products could then be compared 
against each other or against the best and worst 
possible scenarios for each indicator. The 
sustainability matrix is based on product comparison 
but each indicator also gives consideration to the best 
and worst cases to provide a boundary to the 
indicator ranking and provide evidence of the 
sustainable and unsustainable extremes.
Data gathering/methodologies
The information on the environmental, social and 
economic aspects relied on using the knowledge and 
experience of the technology and product managers. 
Not only do they hold a great deal of information on 
the products but they are also the closest link to the 
customer. Confidentiality issues restricted direct 
contact with customers so the technology and 
product managers were an ideal substitute. 
Assessment begins by establishing the aim, objective 
and listing the assumptions applied in analysing the 
products. The life cycle is then developed and key 
stages — the points where the products have different 
processes -  are identified. Those areas where they 
are the same do not necessarily need to be 
investigated; it is possible they will produce the same 
results. Environmental, social and economic 
indicators are then developed with the indicators 
receiving a ranking for the different stages of the life 
cycle. Explanations must follow the matrix with the 
reasoning behind the ranking and all quantitative and 
qualitative information. This case study was also 
written up as a journal paper for the Journal of 
Industrial Ecology, included in volume III.
Recommendations
The sustainability assessment tool has provided a 
useful means for Shell to incorporate environmental, 
social and economic concerns into its decision­
making process. It highlights that it is possible for 
companies to begin thinking of their products from 
quantitative and qualitative perspectives and provides 
a meaningful measure of SD. The tool has two 
levels, a quick decision-making visual aid to suit the 
fast pace required by today’s managers and the more 
detailed level to allow for more consideration if 
necessary. The use of effective indicators is central to 
the tool providing flexibility and easing the process of 
monitoring of whether an earlier decision still applies. 
Fundamental to indicator development is an 
understanding of the trade-offs in satisfying 
conflicting objectives between business and society. 
It is important to test the tool -  and indicators -  to a 
wider range of product types. It would also be useful 
to develop a way of showing how decisions regarding 
products are made. For example, if the social impact 
of one product was positive, but environmental 
impacts were favourable for another it would be 
useful to have a way to show how the decision-maker 
made trade-offs. This led to the work on the 
weighting triangle explained in Chapter Seven.
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6.4.1 Introduction
A sustainability matrix was developed to show the environmental, social and economic impacts of a 
product. The approach aims to be quicker and more cost-effective than a conventional life cycle 
assessment (LCA) by focusing on specific areas of concern through the product life cycle, and then 
comparing products by scaling their impacts relative to one another. It provides a way o f making 
qualitative and quantitative assessment that gives a depth to the assessment beyond data analysis. It 
was originally developed and tested on assessing the sustainability o f a biolubricant — an 
environmentally-acceptable hydraulic fluid with that o f a conventional mineral oil-based product.
Hydraulic power is used in applications such as manufacturing, mobile construction equipment, 
tunnelling, transport and mining. It enables heavy loads to be moved with power and precision. 
Hydraulic fluids are lubricants that transmit fluid power and protect the system’s components from 
corrosion and wear. Hydraulically operated machines often work in environmentally-sensitive areas 
such as forests, inland and coastal waters and water catchment areas. As these systems operate 
under high pressures with high flow rates any damage to exposed hoses and cylinders or leaks can 
release large amounts of hydraulic fluid into the environment. Therefore, many manufacturers have 
developed hydraulic fluids that will have reduced environmental impact in the event o f a spill. 
These products are called ‘biodegradable’ or — more accurately — environmentally-acceptable 
hydraulic fluids. Such products are characterised by having high biodegradability, a low 
environmental toxicity (‘ecotoxicity’) and typically contain a high proportion o f renewable raw 
materials. The aim of the case study was to investigate an environmentally-acceptable hydraulic 
fluid against a traditional fluid to gain greater understanding of the concerns and present the 
information for a decision to be made whether the product is moving towards, or away, from 
sustainability.
6.4.2 Method
The sustainability assessment tool is not designed to replace the life cycle assessment (LCA) process. 
LCA was developed to study the resource use and environmental impacts of a product; the 
sustainability tool to show the environmental, social and economic impacts o f a product. It does 
this by focusing on the key impacts a product has from a life cycle perspective and compares 
products by scaling their impacts relative to one another. A comparison allows quantitative and
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qualitative data to be interpreted within one method of analysis. Indicators of SD are used and their 
development is explained in the next case study.
Assessment begins by establishing the objective of the assessment and listing the assumptions 
applied in analysing the products. The life cycle is then developed and key stages — the points where 
the products have different processes — are identified. Some indicators are not analysed because 
they do not apply to a particular product type. The process of indicator selection is explained in 
more detail in the following case study on the Swedish portfolio.
The aim of the tool is to compare products relative to one another on a sustainability scale. The 
scale is demonstrated in Table 6.1 and is based on a score from 0 to 5, from more to less 
sustainable. Indicators reflecting unsustainability provide a goal to work towards and help to focus 
attention on the obstacles that need to be overcome to reach sustainability. The worse the 
environmental, social or economic impact, the higher the indicator.
Table 6.1 Scaling of the sustainability assessment matrix
Scoring 0 1 2 3 4 5
Im pact Negligible Low Low/medium Medium Medium/high High Not
applicable
More sustainable — Less sustainab e
To scale an indicator it is necessary to consider the best and worst possible cases for that particular 
impact, product type and life cycle stage. For instance, considering the scaling for the “use of the 
non-renewable materials” indicator: a conventional mineral oil-based hydraulic fluid is given a score 
of 5 because the base fluid (the bulk of the product) is produced from non-renewable feedstock. It 
presents the worst-case scenario; the best would be a fluid that could be produced from 100% 
renewable materials. Although this may not be possible using today’s technology, 100% renewable 
feedstock may be realised in the future and so should be considered in setting the score. In contrast 
to the mineral oil-based oil, the ‘environmentally-acceptable’ hydraulic fluid is given a score o f 2 
because it is based on synthetic esters that contain about 50% renewable material (vegetable fatty 
acids). The final sustainability assessment report for the two products would contain these scores as 
well as quantitative or qualitative data.
After indicators are ranked, the scores are summed within each indicator category (environmental, 
social and economic). These sums are then converted to a percentage of the least sustainable case
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possible (if the product had scored 5 - most unsustainable - for every indicator). This ‘percentage of 
total unsustainability’ is the unsustainability score for each of the categories. The two products are 
compared by calculating the difference between the unsustainability scores. The differences are 
called the ‘sustainability scores’.
6.4.3 Results (for full text see Chapter 4 in Volume II)
The sustainability scores are placed within a final decision table to provide an ‘at-a-glance’ overview 
of comparative sustainability. Table 6.2 illustrates the comparison between the sustainability of the 
‘environmentally-acceptable’ hydraulic fluid with that of a conventional mineral oil-based product. 
The impacts of the environmentally acceptable are subtracted from those of the mineral oil-based 
fluid. For example, the environmentally acceptable fluid can be seen as being 18% more sustainable 
than the mineral oil-based in term of environmental impact of the raw materials. However, it is 8% 
less sustainable than the mineral oil-based fluid in economic terms during the use phase.
Table 6.2 Decision table for the environmentally-acceptable hydraulicfluid (compared to mineral oil-based)
Hydraulic fluid Life cycle stage
Raw materials Production Lise (and retail)
Environmental 18% 14% 23%
Social 20% 0% 12%
Economic 13% 0%
Up to 20%
Up to 10%
0%
Down t o -10%
The decision table is designed to present information in a format that will allow decision-makers to 
make a quick, initial judgement. Time is often limited and people making decisions need to have a 
simple interpretation that allows for more detailed investigation if necessary. Shading of the boxes 
is designed to help focus attention on the areas of concern. The tool is developed for use by the 
product and technical managers and the marketing department.
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It can be seen from Table 6.2 that the ‘environmentally-acceptable’ hydraulic fluid falls mostly 
within the cup to 20%’ bracket (above 10%). It scores higher than the mineral oil-based fluid in 
most categories, including the (expected) lower environmental impacts throughout the life cycle. 
There is no difference between the products in the social and economic impacts of the production 
phase (0%). This is due to the two lubricants requiring similar production processes. The 
‘environmentally acceptable’ fluid is worse than the mineral oil-based fluid in terms o f economic 
impacts at the use phase (-8%) because it is more expensive.
6.4.4 Discussion
The aim of the case study was to investigate the environmentally-acceptable fluid against a 
traditional hydraulic fluid to make a decision whether the product is moving towards, or away, from 
sustainability. In this application, the ‘environmentally-acceptable’ hydraulic fluid provides a real 
benefit in terms o f environmental impact, which is largely due to the benefits the fluid presents at a 
local scale. In sensitive environments the local ecological advantage means the ‘environmentally- 
acceptable’ fluid is preferable. The environmental savings at a global scale are less distinct and that 
was also found in full LCAs carried out by other research organisations.
The social benefits o f the ‘environmentally-acceptable’ fluid are favourable for the raw materials and 
use phase, although not significantly. The social indicators have included the most qualitative data 
and so are the most susceptible to subjectivity. They are also most likely to change over time and 
depending on the individuals involved.
The economic indicators on the use phase o f the product are the main area where the 
‘environmentally acceptable’ fluid is inferior to the traditional fluid. This is due mainly to the price 
of the product. Some bio-based fuels and lubricants have a higher price and the performance o f the 
product may be inferior. The key concern in using sustainability to add to the attractiveness o f a 
product is- establishing the level that customers will accept a less attractive cost-performance 
relationship in return for sustainability benefits. The ‘environmentally-acceptable’ fluid would 
appear even less economically sustainable if issues such as research and development investment 
and lower volume sold had been included in the scaling.
This assessment o f biolubricants includes a mix of global, local, qualitative, quantitative, 
environmental, social and economic impacts. It encompasses a wide range o f data categories, but
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the use of indicator scaling and a streamlined approach allows reduced time and resource use 
compared to more narrow and detailed studies such as LCAs. The drawback is that the process 
involves a value judgement that links the impacts of the two products and heavily influences the 
outcome of the comparison.
6.4.5 Conclusion
The sustainability assessment tool has provided a useful means for Shell to incorporate 
environmental, social and economic concerns into its decision-making process. It highlights that it 
is possible for companies to begin thinking o f their products from quantitative and qualitative 
perspectives and provides a meaningful measure o f SD. The tool has two levels, a quick decision­
making visual aid to suit the fast pace required by today’s managers and the more detailed level to 
allow for greater consideration if necessary. The use o f effective indicators is central to the tool — 
and explained in more detail in the following case study — providing flexibility and easing the 
process o f monitoring o f whether an earlier decision still applies. Fundamental to indicator 
development is an understanding o f the trade-offs in satisfying conflicting objectives between 
business and society. It is important to test the tool — and indicators — to a wider range o f product 
types, which is why it was so important to investigate the Swedish portfolio. It would also be useful 
to develop a way of showing how decisions regarding products are made. For example, if the social 
impact of one product was positive, but environmental impacts were favourable for another it 
would be useful to have a way to show how the decision-maker made trade-offs. This led to the 
work on the weighting triangle outlined in Chapter Seven.
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6 . 5  A s s e s s m e n t  o f  t h e  S w e d i s h  p o r t f o l i o  — a p r o d u c t  c as e  s t u d j
A im s/ context
The sustainability assessment tool, or matrix, was 
applied to the Swedish product portfolio. Sweden’s 
portfolio was selected because it was viewed as 
having the most stringent legislation regarding 
environmental issues. The tool was applied to nine 
pairs of products of various types (including the 
hydraulic fluid). Industrial lubricants, food grade 
lubricants, metalworking fluids and fuels were all 
included to ensure the tool had been applied to a 
good range of product types. The intention was to 
ensure that the indicators were relevant and that they 
had been checked by a number of product and 
technology managers for their perspective on vital 
issues. It was also important to check that 
interpreting the indicator, ranking and 
communicating was relevant for a range of products. 
Some consideration was also given to developing a 
method of communicating how decisions were made 
with the development of a weighting triangle (see 
Chapter 6).
Issues/challenges
The products sold in Sweden did not always have a 
product of a similar use as a comparison. Therefore, 
some products that were assessed did not have 
exactly the same use (for instance the domestic and 
industrial heating oil). Some time had to be spent 
explaining why the sustainability assessment was 
being undertaken, but not to as great an extent as 
initially thought. It showed that moves towards 
product stewardship by the Shell Group had already 
raised the issue of sustainable products. The product 
and technology managers were keen to see how 
meaningful assessments could be made. Analysis of 
quantitative and qualitative data was achieved by 
using a ranking — or swing-weighting scheme — as 
described in the previous case study. Product and 
technology managers were used to comment on the 
indicators, provide information and feedback on the 
rankings that were assigned to the products. Some 
indicators were not applicable for certain products.
Data gathering/methodologies
The Swedish portfolio comprised of more than 600 
products. From this initial list those with risk 
phrases were selected, which resulted in a list of 
about 50. The product and technology managers 
were then consulted for their opinion on which 
products would be of particular interest. It was 
important to select a range of product types but not 
have so many comparisons that completing the work 
became an issue. In the end, nine product pairs were 
selected and this included the previous case study 
work on hydraulic fluids. Understanding the 
processes involved with the production and use of 
each product type was then undertaken using Shell’s 
publicly available literature. A review of literature 
outside and inside Shell gave a good impression of 
the life cycle and the key issues. The product and 
technology managers then gave their opinion of the 
key stages and issues and provided as much 
quantitative and qualitative information as possible. 
Packaging managers were also contacted to 
comment on the impact of product containers. The 
rankings were completed by the research engineer 
and returned to the managers for their final 
comments and approval.
Recommendations
The following statements were concluded from the 
analysis:
•  Food prade lubricants: Cassida Chain Oil Sprav is less 
sustainable than Cassida Chain Oil;
•  Metalworkinp fluids: Sitala D201.03 is less sustainable 
than Sitala B402;
•  Hitrh viscosity industrial lubricant: Valvata J 460 and 
Vitrea 460 have a similar level o f  sustainability;
•  Low viscosity industrial lubricant: Morlina 5 is less 
sustainable than Vitrea 9;
•  Industrial prease: Kuggfett is more sustainable during 
production and transportation but less sustainable during 
use when compared to Malleus 500;
•  2-stroke vasoline enrine oil: Nautilus is more 
sustainable than Shell 2T;
•  Dom estic heating oil: Eldningsolja is less sustainable 
during production, but more sustainable during use when  
compared to Industrial Gas Oil;
•  Diesel fuel: Biodiesel is more sustainable than 
Citydiesel.
•  Hydraulic fluid (as explored in previous case study): 
Environmentally-acceptable is more sustainable 
than mineral oil-based
It is important to explore how these results would 
compare to the traditional method of product 
analysis, the risk assessment matrix (RAM) which led 
to work on the last case study.
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6.5.1 Introduction
This case study outlines the development and use o f the tool with its application to a number of 
products from the Swedish portfolio. To test the tool it was applied to nine pairs of products from 
the Swedish portfolio. Focus was placed on Sweden because it was seen as having the most 
stringent laws regarding sustainability issues (Lindgren, 2002). A cross-Section o f product types was 
investigated including food grade lubricants, metalworking fluids and hydraulic fluids to ensure the 
indicators and matrix were developed to reflect the environmental, social and economic effect of all 
product types.
The tool is based on sustainability indicators that are a key tool for encouraging progress towards 
sustainable development. This is because they are able to measure the three types o f impacts - 
environment, society and economic — within the same assessment. This eases interpretation 
because it enables the qualitative and quantitative impacts to be assessed together.
6.5.2 Method
The format of the tool is a matrix. Assessment begins by establishing the aim, objective and listing 
the assumptions applied in analysing the products. The life cycle is then developed and key stages — 
the points where the products have different processes — are identified. Those areas where they are 
the same do not necessarily need to be investigated because it is possible they will produce the same 
results. Environmental, economic and social indicators are used that will rank the products relative 
to each other for different stages o f the life cycle. The analysis is explained in more depth in the 
previous case study. There are a total of 25 indicators available for the assessment tool. N ot all 
indicators apply to all petroleum products and so 25 allow an average o f 20 to be applied for each 
assessment.
The process o f indicator development began by establishing what SD meant in terms o f Shell’s 
organisation and policies. SD for the petroleum industry refers to the fact that they must ensure the use 
and demise of oil reserves do not adversely affectpeople’s quality of life, now or in the future. Sustainability requires 
all three aspects of SD, the environment, society and economy, to he achieved and sustained simultaneously. These 
definitions are based on SD and sustainability within the petroleum industry. There are a great 
number of other interpretations (Bartelmus, 1999; Bossel, 1999; Davis, 1991; Reid, 1995; Pearce and 
Atkinson, 1998). Sustainable development and sustainability will mean different things to different
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people. Therefore, it is important to define them from the petroleum industry’s perspective. This 
can provide the boundaries for the production of meaningful measures. Work on identification of 
sustainable products has been based on the following statement. Petroleum products must ensure 
maximum benefit is obtained from the non-reneivable components and attention must be placed on finding renewable 
alternatives that maintain technical excellence and usability for the consumer. This is a general statement 
intended to reflect the concerns o f all stakeholders — as far as possible — and all types o f petroleum 
products.
The key to product indicator development was to ensure that the indicators were presented in a 
clear and simple format. The indicators were designed to be used internally and externally in a 
number o f countries and were grouped into environmental, social and economic concerns. An 
initial list o f indicators based on the meaning o f SD and definition of sustainable products was taken 
to the global, local and technical product managers for their comments and feedback regarding 
suitable indicators. It was not possible — at this early stage — to discuss the indicators with all 
interested stakeholders. Therefore, the global and product managers were approached as the 
principal users of the tool, and because they held a close relationship to Shell customers (a major 
stakeholder group). The global and product managers were seen as providing the most valuable 
insight regarding the right indicators to include. This led to a number of additional indicators being 
identified that help the managers in decision-making regarding the future of their products. The 
final indicators chosen are shown in the sample matrix for environmentally-acceptable hydraulic 
fluid versus the conventional fluid in Table 6.3.
A series o f questions were developed to accompany each indicator to help in the data gathering 
process.
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Table 6.3: Sustainability assessment of a mineral oil-based vs. an environmentally acceptable hydraulicfluid
Product category Hydraulic fluid
1. Product 1 Mineral oil hydraulic fluid
2. Product 2 Environmentally acceptable hydraulic fluid
Life cycle stages
Indicator Raw materials Production Use (and retail)
Product 1 Product 2 Product 1 Product 2 Product 1 Product 2
Energy use 
C 0 2 emissions 
Other emissions to air 
Impact on water supplies 
Environmental fate and effect
5
5
5
3
3
4
3
3
4 
2
5
5
4
3
4
3
4 
4 
3 
3
2
4
4
5 
4
1
4
4
3
1ra
c Use of non-renewable materials 5 2a>
E Recyclability 5 5 5 5 5 5co
■>cHI
Amount of waste to landfill/special 
waste
Biodiversity reduction * 3 4 4 2
By-product utility * 3 2 3 2 3 2
Environmental indicators summed 37 29 29 24 31 22
% of total unsustainability 82 64 83 69 78 55
Difference in percentage -  
SUSTAINABILITY MEASURE
18 14 23
Perceived risk 
Effect on public health
4
4
3
3
3
3
3
3
4
4
2
1
Effect on employment 1 0
Likelihood of employee injury 
Restriction on product availability **
3
4
2
2
3
3
3
3
3
3
3
4
To Impacts of changed usage behaviour due to characteristics of product **
o
(/) Need for employee training 3 3 3 3 3 4
Meets legislative requirements 
Product benefit: convenience
Social indicators summed 19 13 15 15 17 14
% of total unsustainability 63 43 60 60 68 56
Difference in percentage -  
SUSTAINABILITY MEASURE
20 0 12
Cost of labor 5 3 3 3
Cost of material inputs 
Effect of stakeholder intervention
2
4
4
2
3
3
3
3
2
3
1
2
Ec
on
om
ic Profit from the product (per 1000 liters sold)
Price of the product
Likelihood of reduced performance
3
1
2
2
5
3
Economic indicators summed 11 9 9 9 11 13
% of total unsustainability 73 60 60 60 44 52
Difference in percentage -  
SUSTAINABILITY MEASURE
13 0 -8
* = Bio-based vs mineral based only = Indicator is not
** = Indicator relevant to other products suitable for this stage
of the life cycle
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6.5.3 Results (for full text see Chapter 5 of Volume II)
From the 626 products within the Swedish portfolio those with the risk phrases were selected, then 
global and product managers were consulted for which products would be o f most relevance and 
interest.
The global and product managers were also consulted for input and approval of the indicator 
rankings. The product pairs are shown in the Table 6.4 alongside the product type.
Table 6.4: Products chosen from the Swedish portfolio for sustainability assessment
Product Type Product 1 (global product3) Product 2 (local product4)
Hydraulic Fluid (explained in previous 
case study)
Tellus 46 Naturelle E  46
Food grade lubricant Cassida Chain O il 1000 Cassida Chain O il 1000 A erosol
Metalworkingfluid Sitala D 201 .03 Sitala B402
Steam cylinder oil) industrial lubricant 
— high viscosity
ValvataJ 460 Vitrea 460
Industrial lubricant— low  viscosity Vitrea 9 Morlina 5
Industrial grease Malleus 500 Kuggfett
2-stroke engine oil 2T  2-stroke engine oil (not 
sold in Sweden)
Nautilus Biodegradable Outboard  
Oil
Domestic Heating Oil Industrial Gas O il (not sold  
in Sweden)
Eldningsolja 1 (only sold in  
Sweden)
Diesel CityDiesel Biodiesel (not sold by Shell at 
present)
The aim of the work was to assess whether local products in the Swedish portfolio were more 
sustainable than global products and vice versa. The majority of the products were sold in Sweden 
with the exception of 2T, industrial gas oil and Biodiesel. These were included to ensure each 
Swedish product was compared against a product that was developed for the same purpose. The 
results of the sustainability assessments o f each product are in the following Sections, including the 
decision matrix and explanation of the matrix scores. Further information on the individual 
indicator rankings is in volume II, Chapter 5.
3 Global products refer to those that are sold worldwide and are designed to meet all countries legislative requirements.
4 Local products have been designed for a specific purpose, location or market so the global products may substitute them.
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6.5.3.4 Food grade lubricants
Cassida Chain Oil 1000 and Cassida Chain Oil 1000 Aerosol Spray are identical lubricants apart 
from the method of application (aerosol spray as opposed to the plain product which is dripped or 
painted on). Food grade lubricants must be produced to high standards and it was thought that the 
aerosol might increase risks.
Table 6.5: Performance of Cassida Chain Oil Aerosol Spray compared to Cassida Chain Oil
F ood  grade lubricants: perform ance o f  C assida C hain O il A erosol Spray com pared to 
C assida Chain O il
Packa^in^ Use (& retail) Disposal
Environmental -7% 0% -7%
Social -4% 4% -10%
Economic 0% 0%
Table 6.5 shows that the environmental impacts at the packaging stage are slightly worse for the 
aerosol, mainly due to the increased energy use and consumption of non-renewable materials in 
producing the propane propellant and aerosol can. At the use stage there are a few small differences 
in environmental impacts that balance out and at the disposal stage the aerosol has worse 
environmental impacts due to the increased waste from aerosol packaging and possibility of leakage 
from crushed aerosol cans.
The social impacts at the packaging stage are slighdy worse for the aerosol because the aerosol 
filling is completely automated whereas the chain oil packaged in pails involves manual handling. 
The aerosol leads to reduced employment, but at the same time reduced likelihood of employee 
injury. At the use stage the aerosol is favourable due to the convenience of application. This effect is 
countered by the fact that the aerosol does not meet legislative labelling requirements in Australia. 
When the packaging is disposed, the aerosol leads to negative impacts due to the dangers of 
crushing and disposing spent aerosols.
In terms of economic impacts, the aerosol is worse at the packaging stage due to increased labour 
and material costs. At the retail and use stage the profit from the aerosol is greater but this is 
balanced by the price for the consumer. There are no significant differences in economic impacts 
due to the disposal of the packaging.
The Cassida Chain Oil Aerosol Spray is less sustainable than the Cassida Chain Oil.
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6.5.3.5 Metalworking fluids
Sitala B402 and Sitala D201.03 are water-extendable cutting fluids. The only difference in 
composition of these two products is that D201.03 contains boron. Boron binds to the amines, 
reduces their boiling point and slows their rate of evaporation in applications where the fluid 
becomes heated. The amines increase the biostability of the fluid and reduce the risk of bacterial 
growth. The relevant life cycle stages are blending, use and disposal. The refining stage was not 
considered because differences in the composition of the product are considered at the blending 
stage. Table 6.6 shows the differences between the two products.
Table 6.6: Performance of Sitala D 201.03 compared to Sitala B402
M etalw orking fluid: perform ance o f  Sitala D201.03 com pared to Sitala B402
Blending Use (& retail) Disposal
Environmental -13% 0% -5%
Social 0% 0% 0%
Economic -20% 0% -7%
In terms of environmental impacts, Sitala D201.03 is worse at the blending stage due to the 
increased energy required to produce boron. At the use stage there are no significant differences in 
environmental impacts, although at the disposal stage the possibility of boron in wastes impacting 
water supplies is a slight negative impact. In the category of social impacts, there are some small 
differences in employment requirements and possibility of injury but these cancel each other. In 
terms of economic impacts, boron is more expensive and involves extra work and therefore 
increases the costs at the production stage. At the use stage, the likelihood of reduced performance 
is a negative impact, but the positive impacts of lower price and increased profit balance this impact. 
Finally at the disposal stage the risks of boron entering water supplies may lead to economic 
disadvantages. Overall, these are two very similar products, but boron is expected to be a 
forthcoming legislative issue and knowledge of the impacts is therefore useful.
Sitala D201.03 is less sustainable than Sitala B402.
6.5.3.6 High viscosity industrial lubricant — steam cylinder oil
Vitrea 460 is a pure mineral machine oil for bearings in oil circulation systems. It has no additives. 
Valvata J 460 is a mineral-based compounded oil. It is recommended for steam cylinders, gears
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(especially worm gears) and bearings at low speeds and moderate loads. Additives make up more 
than 3% of the product. The performance of Valvata compared to Vitrea is shown in Table 6.7.
Table 6.7: Performance of Valvata J  460 compared to Vitrea 460
Steam  cylinder oil: perform ance o f  Valvata J 460 com pared to Vitrea 460
Blending Use (& retail) Disposal
Environmental 0% 0% -4%
Social 0% 0% 0%
Economic -20% 5% 0%
In the environmental impacts, the only difference that we see is that Valvata (with additives) would 
not be as easy to recycle. In terms of social impacts, perceived risk, effect on society’s health, 
restrictions on product availability, changed usage behaviour and need for employee training all are 
either not applicable or receive the same score, although the increase in employment requirements 
for the blended product leads to a small improvement in the social impacts for Valvata. The 
product prices are the same, and there are no differences in the convenience of the product. In 
terms of economic impacts at the blending stage, the cost of labour and material impacts is slighdy 
greater for Valvata, so the product is worse at that stage.
Overall, Valvata performs slightly worse in terms of environmental impacts, but slighdy better in 
terms of stakeholder impacts. These are two very similar products. The only difference is in the 
additive package, but the additives are refined mineral oils and tallow oil, and they do not have any 
risk phrases associated with them. The additive package therefore causes only very slight changes to 
the health, safety and environmental impacts. Due to the small difference between the products, 
many of the indicators are irrelevant or are ranked the same. The analysis is therefore relying on 
only a few small differences that become amplified in the decision table where there are only a few 
relevant indicators for certain life cycle stages.
Valvata J 460 and Vitrea 460 have a sim ilar level of sustainability.
6.5.3.7 Industrial Tubricant — Tow viscosity
Vitrea 9 and Morlina 5 are both low viscosity lubricants. Vitrea 9, like Vitrea 460, has no additives 
whereas Morlina has a complex additive package. Such thin lubricants are recommended for
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applications such as high speed rolling gears. An example of an application where the two products 
are interchangeable is in the lubrication of sawmills.
Table 6.8: Performance of Morlina 5 compared to Vitrea 9
H ig h  sp eed  rolling gears: perform ance o f  M orlina 5 com pared  to Vitrea 9
T  ransp /  Prodn/Blending Use (& retail) Disposal
Environmental -10% -40% -20%
Social 0% -27% -20%
Economic -33% 15% 0°/.,
Table 6.8 shows the impact categories across the relevant life cycle stages. Morlina creates negative 
environmental impacts for the following reasons. The transportation emissions are greater for 
Morlina because it is transported by truck from Germany while Vitrea is transported by ferry from 
Finland (based on emission data from the two modes of transport). The toxicity of Morlina could 
cause negative impacts on water and land and it has less potential for recyclability. Morlina has 
worse environmental impacts across all the life cycle stages.
Social impacts are balanced at the production/blending stage due to the increased employment 
requirements and the slightly greater likelihood of employee injury. At the use and disposal stage 
Morlina is worse mainly due to the higher toxicity and higher risk of damage to customer and public 
health.
With regards to economic factors, Morlina 5 is worse in the blending stage due to increased labour 
and material costs. At the use stage Morlina provides comparative economic benefits because the 
negative impacts of higher price and reduced convenience, are outweighed by the better 
performance of Morlina 5 and the profit from the product to the company.
Morlina 5 is less sustainable than Vitrea 9.
6.5.3.7 Industrial Grease
Malleus GL is a blend of high viscosity paraffinic and synthetic base oils and gives exceptional 
physical and chemical stability and serviceability over a wide range of temperatures. Malleus GL is 
primarily intended for open gear applications on mining shovels, draglines, drills, grinding mills and
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applications in other industries requiring heavy-duty gear protection. It is available in seven viscosity 
grades, 500 being the thickest. Malleus 500 has the most similar characteristics to Kuggfett.
Kuggfett uses an older formulation that includes bitumen and clay. It is stiff rather than fluid at 
room temperature, giving it the advantage of remaining in one area. It is used for small open gears 
and chains where it is cmcial that the product does not drip off. It is available in smaller pack sizes 
than Malleus and is therefore more convenient for small applications. Kuggfett is not only available 
in Sweden. Exports of the product to markets where quality and performance are not as important 
as costs are being encouraged, such as low-margin mining operations.
The production stage includes some impacts from the extraction and blending stages. These have all 
been considered together for the sake of brevity and because not enough information is held about 
each of these individual life cycle stages. The disposal stage is not necessary because these greases 
are applied and then wear off during the use of the machinery, so there are no differences in the 
disposal stage for the two greases.
Table 6.9: Performance of Kuggfett compared to Malleus G L 500
O pen Gear Grease: perform ance o f  K uggfett com pared  to M alleus G1 500
Production Transportation Use
Environmental 0% 15% -5%
Social -15% 0% -16%
Economic 13% 20% -25%
Environmental impacts are dealt with first in Table 6.9. The environmental impacts from the two 
products during extraction, production and blending stages (all considered as one life cycle stage) 
balance out. Malleus requires more energy and thus creates more C 0 2 emissions and other 
emissions to air, while Kuggfett has a potentially worse effect on water supplies and is more 
ecotoxic. At the transportation stage Kuggfett performs better in terms of air emissions, including 
C 0 2. The final stage of Kuggfett production is in Sweden. Malleus is imported from Canada and 
Gent. Finally, Malleus leads to less energy use in the use phase due to increased performance and 
resulting improvements in machinery efficiency. Overall, Malleus leads to slightly higher 
environmental impacts due to the transportation.
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In terms o f social impacts at the production stage Malleus has more positive impacts, due to lower 
perceived risk (it contains no bitumen). It requires more labour to be produced, and the likelihood 
of employee injury is slightly lower. At the transportation stage there is no difference, because 
increased transportation can have indirect adverse health impacts but leads to more employment. 
Finally, at the use stage Kuggfett has worse social impacts because more o f the product needs to be 
used due to its lower performance, and it does not have health and safety information available in all 
appropriate languages.
In terms o f economic impacts, Kuggfett has more positive impacts at the production and 
transportation stages due to lower material costs and labour costs respectively. At the use stage, 
Malleus has significant positive impacts due to the profit from the product (company benefit) and 
the improved performance o f the product (customer benefit). It is noted that the use stage is the 
most indicative stage for the economic impacts because four indicators apply while only one or two 
indicators are relevant at the production and transportation stage.
Kuggfett is more sustainable during production and transportation but less sustainable 
during use when compared to Malleus 500.
6.53.8 2-Stroke Gasoline Engine Oil
A small amount o f the oil added to a two-stroke engine actually combusts. Consequently, every litre 
of oil added to the tank ends up in the environment. Nautilus Biodegradable Outboard motor oil is 
a formulation designed to meet the biodegradability and toxicological requirements o f the 
Environmental Choice Program’s Guideline 72. Nautilus is based on a synthetic ester that is mostly 
based on renewable materials (approximately 70%) but requires a petrochemical-based polyol in the 
transesterification process. Shell 2T is a non-biodegradable mineral oil.
The relevant life cycle stages are extraction, production and use stages. The production stage 
includes the additive blending. The impacts of the transportation stage cannot be assessed because 
Shell 2T is not sold in Sweden. If  Nautilus is to be introduced to a new country then the transport 
impacts could be compared.
The difference between the life cycle impacts of the two products is shown in Table 6.10.
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Table 6.10: Performance of Nautilus compared to Shell 2T  2-stroke engine oil
B iodegradable 2-stroke oil: perform ance o f  N a u tilu s com pared to Shell 2T
Extraction Production Use
Environmental 29% 37% 44%
Social -6% -2% 24%
Economic 20% -20% 25%
Looking at the environmental impacts, Nautilus has less negative environmental impacts at the 
extraction, production and use stages. At the extraction stage this is due to lower energy 
requirements, lower ecotoxicology, and less use of non-renewables. The plant based product only 
fares worse in terms of biodiversity reduction and impact on water due to the irrigation 
requirements and fertilizer and pesticides runoff. At the production stage the mineral-based product 
requires more energy for processing and produces more hazardous waste. At the use stage impacts 
on water are worse, with subsequent impacts on biodiversity reduction.
In terms of social impacts, the mineral oil causes less negative impacts in the extraction stage. This is 
due to higher risk o f injury in agriculture and worse impact on society’s health. At the production 
stage the mineral oil provides a very slight improvement due to the established nature of the 
production and lack of need for employee training (the employee training indicator does not include 
health and safety training as that is assumed to be high for all oil products). At the use stage the 
synthetic ester provides more social benefits due to its lower public health impacts and lower 
perceived risks.
Finally in terms of economic impacts, the plant-based oil is favourable at the extraction stage due to 
lower labour costs and lower risk of public outrage. At the production stage, the mineral based oil is 
much more economic due to reduced labour and material costs. The synthetic ester has more 
positive impacts at the use stage again due to lower risks of public outrage, higher profit and higher 
performance.
N autilus is m ore sustainable than Shell 2T.
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6.5.3.9 Domestic Heating Oil
Eldningsolja 1 is a domestic fuel oil sold in Sweden. Its European equivalent is Industrial Gas Oil. 
Heating oil claims 30% of the energy market in Western Europe and 15% in Eastern Europe. Shell 
has the largest market share of heating oil. Eldninsolja grades 2,3,4 and 5 are heavy fuel oil.
The sulphur content of heating oil plays a key role in the emission of sulphur oxides (SCE). More 
than 95% of the fuel sulphur is converted to S 0 2, with sulphate particulates making up part of the 
remainder. S 0 2 readily reacts with water vapour to form a sulphuric acid mist. The maximum 
allowable sulphur content of IGO in Europe is 0.2%. Due to Swedish legislation, the maximum 
allowable sulphur content of IG O  in Sweden is 0.05%. An EU Directive (98/70EC) set the level of 
sulphur in automotive fuels at 50ppm for 2005 from the current levels of 150 ppm in gasoline and 
350 ppm for diesel. The level of sulphur in gas oil, at 500ppm and 2000ppm for Eldningsolja and 
IGO respectively, is high in comparison to these automotive fuels, and shows how smaller amounts 
of domestic fuel oil — compared to automotive fuel - can lead to higher emissions of sulphur oxides.
Production and use are the relevant life cycle stages. There are no significant differences in the 
extraction of crude petroleum for the production of heating oil. Transportation cannot be 
compared on the same unit basis (i.e. per unit of heating oil transported to retail outlets) because 
IGO is not sold in Sweden -  due to legislation only Eldningsolja is available. If there is a drive for 
low sulphur heating fuel in Europe and it could be transported from Sweden to other European 
countries, then the impacts of this could be considered in future studies. There are some differences 
in the blending stage. However, they are included in the production stage.
Differences in life cycle impacts are shown in Table 6.11.
Table 6.11: Performance of Eldningsolja compared to Industrial Gas Oil
Fuel 0 4 :  perform ance o f  E ldn in gso lja  com pared to Industrial 
Gas 0 4
Production Use
Environmental -22% 30%
Social -10% 12%
Economic -20% 15%
In terms of environmental impacts at the production stage Eldningsolja has higher environmental 
impacts mainly due to the increased energy required to remove the sulphur and the subsequent C 02
258
Chapter six
6.5 Assessment o f the Sivedish portfolio — a product case study
emissions. At the use stage, Eldningsolja has lower environmental impacts due to the less sulphur 
oxide emissions.
Social impacts at the production stage are slightly worse from Eldningsolja. On one hand, 
Eldningsolja requires more employment but this means that it carries slightly higher risks of 
employee injury due to increased employee hours required, and there will be a requirement for 
employee training for Eldningsolja at cost to the company. One indirect impact is the effect on 
health o f C 02  emissions from the increased energy required to produce Eldningsolja.
Social impacts at the use stage are worse for IGO. This is due to the higher sulphur that may lead to 
adverse health impacts and higher perceived risks. Also, it cannot be sold in Sweden, as it does not 
meet Swedish legislative requirements. These negatives are balanced to an extent by the limitations 
on production volumes of lower sulphur gas oil.
Economic impacts at the production stage are favourable for IGO, due to the increased costs of 
producing Eldningsolja. At the use stage Eldningsolja provides favourable economic impacts due to 
the profit from the product for the company, the increased performance (an economic benefit 
which is felt by customers), and the lower likelihood of environmental issues damaging the 
company image. This is tempered by the higher price o f the lower sulphur product.
The optimum level of sulphur in fuel is a balance between the increased cost and energy required to 
reduce sulphur levels and the actual benefit to air quality, but other social and economic impacts 
should be taken into account.
Eldningsolja is less sustainable during production, but more sustainable during use when  
compared to Industrial Gas Oil.
6.5.3.10 CityDiesel and biodiesel
Biodiesel is not yet part of Shells fuels portfolio, although Shell companies have carried out research 
programmes on RME and other vegetable oils and run trials. For example, Shell has been involved 
in projects distributing Rapeseed Methyl Ester (RME) in France. There is little documentation 
available from Shell on a specific biodiesel product so information from the public domain has been 
used.
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The various studies available tend to have different underlying assumptions. For instance, some 
studies focus on soybean diesel, others on RME, RME biodiesel can be produced by a number of 
methods and blends. However the differences are slight compared to the differences with 
petroleum diesel, so general biodiesel information was used.
Relevant life cycle stages are extraction, production and use. Extraction covers crude oil extraction 
and rapeseed agriculture and crushing for CityDiesel and Biodiesel respectively. Production involves 
cmde oil refining for CityDiesel and rapeseed oil conversion (including purification of oil and 
transesterification) for biodiesel. The results of the ranking are shown in Table 6.12.
Table 6.12: Performance of Biodiesel compared to Petroleum Diesel
D iesel: perform ance o f  B io d iese l com pared to C ityD iesel
Extraction Production Use
Environmental 33% 40% 28%
Social -6% 0% -13%
Economic 7% 0% 0%
In terms of environmental impacts, biodiesel is better at the extraction stage (agriculture and seed 
cmshing for Biodiesel). CityDiesel is better on energy use, emissions to air (apart from COt) and 
biodiversity reduction, but biodiesel performs much better overall, mainly due to the take-up of 
C 0 2 in the growth of plants, less wastewater flow and use of non-renewable materials. At the 
production stage (this is refining and rapeseed oil conversion for CityDiesel and Biodiesel 
respectively) biodiesel performs better again. This is mainly due to the use of non-renewable 
materials, the comparatively small amount of hazardous and non-hazardous waste and the utility of 
by-products. Biodiesel does require more energy for production. At the use stage, biodiesel still has 
the smallest environmental impacts. Biodiesel actually has worse emissions to air, including C 0 2, but 
this is outweighed by the biodegradability of the product and its renewable source.
Looking at the social impacts, biodiesel is slightly worse at the extraction stage due to effects on 
society’s health and increased likelihood of employee injury, despite requiring slightly more 
employment. There are no differences at the production stage. Biodiesel leads to worse societal 
impacts at the use stage due to restrictions on product availability and reduced convenience of the 
product, although the lower perceived risk of biodiesel is a positive impact.
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In terms o f economic impacts, biodiesel has more positive impacts at the extraction stage. This is 
due to lower risks o f stakeholder intervention and lower labour costs. No significant differences are 
found at the production stage because the indicators are not applicable to this stage. The differences 
at the use stage balance out because on the one hand biodiesel costs more and may deteriorate more 
quickly in storage, but the likelihood of stakeholder intervention is smaller.
The biodiesel is more sustainable than the Citydiesel (but price means this is marginal).
6.5.4 Discussion
The assessment has included a mix of global, local, quantitative, environmental, social and economic 
impacts. It has covered a wide range of data but the use of indicator ranking and a streamlined LCA 
approach mean that less time and resources are required. At the same time, the tool has the 
flexibility to go into more detail. For instance, if a product manager actually wants information on 
whether to introduce a new product or phase out an old product, then there could be more focus 
on the crucial impacts by introducing additional indicators and a more detailed analysis could be 
carried out. In some product comparisons there was little quantitative data available. However, the 
analysis remains robust because a wide range o f relevant social, environmental and economic 
aspects are taken into account.
In the decision matrices some large impacts are disguised because if  one product has a large positive 
and the other a large negative at one life cycle stage then these balance out. It is therefore crucial to 
look at the analysis and the information behind the summed percentages, because the negatives may 
still require attention even though they have been 'balanced' by the positives. Conversely, some 
small differences are amplified for some products because only a few indicators are relevant for 
certain life cycle stages. For example, looking at the economic impacts at the blending stage of 
Valvata J 460 and Vitrea 460, only two indicators apply so the small differences are amplified. To 
overcome this problem, the indicators themselves could be taken individually rather than 
aggregated.
Product marketing strategies involve consideration o f the aspects that affect customer-buying 
behaviour. The marketing ‘mix’ can be simplified down to four main aspects: price, performance, 
brand and channel o f availability o f a product. The sustainability o f a product will be important for 
some customers. This will depend on the individual, but some generalisations can be made about
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the different levels o f environmental concern in different countries. Scandinavian countries for 
instance have a history of stricter environmental legislation and generally greater public concern. 
The age, sex, occupation and many other characteristics also affect buying behaviour.
In countries and markets where the sustainability of a product is important to customers, the 
sustainability tool can be used to add the sustainable development characteristics o f the product to 
the marketing mix, or, considering customers tend to associate a brand with quality and trust, 
sustainable development aspects could become an integral part of the brand aspect.
In general the sustainability of a product will be more important to retail customers as opposed to 
commercial customers. Commercial customers are more concerned by economics and performance, 
because profit is the main indicator of success in business. Retail customers on the other hand, are 
spending their own money not the companies’, so if they are concerned about sustainability of 
products they can allow those concerns to influence their purchase.
The key concern in using SD to add to the attractiveness o f a product is establishing the level to 
which customers will accept price increases and performance losses in return for sustainability 
benefits. The sustainability matrices have been re-circulated to the product managers and a number 
of decisions are being made over the withdrawal o f certain products from the marketplace.
6.5.5 Conclusion
The sustainability assessment tool provides a simple and effective tool. By including environmental, 
social and economic impacts and the fact that it does not require a single functional unit means it is 
comprehensive without being time-consuming. It has a number o f uses within today’s 
organisations. It can:
• Support decision-making;
• Identify and evaluate options for improvement;
• Benchmark against industry standards;
•  Benchmark against legislation requirements;
• Track progress over time;
• Complement other tools, such as risk assessment matrices;
• Provide a means o f communication with government agencies and communities;
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• Provide information to others within the supply chain;
• Assist in building the business case for sustainable development.
Focusing at the product level helps to ensure a company is moving in the right direction towards 
sustainability. The information is meaningful through its ability to highlight the advantages o f even 
the smallest changes in working practices. The case study has provided a strong test o f the 
sustainability matrix and some interesting results. Undertaking the case study has also exposed key 
decision-makers to thinking about their products in terms o f sustainability. However, it is useful to 
compare the results o f the sustainability tool to the traditional form of analysis, a risk assessment 
matrix, which resulted in the final case study.
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6 .6  C o m p a r i s o n  o f  r i s k  a s s e s s m e n t  m a t r i x  ( R A M )  a n d  
s u s t a i n a b i l i t y  a s s e s s m e n t  m a t r i x  ( S A M )  r e s u l t s  — a p r o d u c t
c as e  s t u d y
Aim s/context
The aim of this case study was to understand how 
the results of the sustainability tool compared to the 
traditional form of product analysis, a risk 
assessment matrix. The matrix provides a 
standardised method of carrying out a qualitative 
analysis and helps to categorise products, depending 
on how they could harm people, the environment or 
a company’s reputation. The matrix incorporates 
aspects of the environment and society but focuses 
purely on risk, which is not enough to constitute a 
sustainability assessment. The matrix was originally 
developed to suit assessment of process sites and so 
it is not ideally suited to product assessment and 
tends to focus instead on one aspect of a product’s 
life cycle. The sustainability tool is designed to show 
the impacts of the environment, society and 
economy over the entire life cycle. It uses 
quantitative and qualitative data but it will be 
interesting to see whether this broader focus makes 
it too time consuming or too extensive to provide a 
useful decision-making tool.
Issues/challenges
The RAM does use subjective judgement so it was 
felt appropriate for the analysis to be carried out 
independently by four people. Their findings were 
then discussed to make sure the most representative 
analysis of people’s views was used. It was identified 
that beyond the two-tier assessment process it would 
be useful to have a final phase of assessment. The 
third tier of assessment would rely on using a select 
group of individuals that would include external 
relations, refining arid blending plant technologists, 
eco toxicologists, the product and technology 
managers. The screening phase 1 of the matrix relied 
on scoring for production volume, type of use and 
physical chemical properties (vapour pressure was 
used). Set scores were used but it would be an idea 
to have some flexibility within the scoring structure 
because, for example lubricants products sell in 
smaller volumes than fuels and this difference in 
product type was not necessarily accurately reflected 
in the scoring available.
Data gathering/methodologies
The tool consists of a two-tiered approach. The first 
tier is a phase where hazard classification, production 
volume, physical chemical properties and extent of 
use are used to screen out products that pose little 
risk and therefore undergo no further risk 
assessment. The second tier consists of the 
application of the RAM to the remaining products. 
The matrix is a tool that standardises qualitative risk 
assessment and helps to understand the level of risk. 
The tiered approach to risk assessment has been 
proposed by ECETOC (European Centre for 
Ecotoxicology and Toxicology of Chemicals). The 
screening phase is a modified version of those 
proposed by ECETOC to include physical hazard 
data. The second tier is the matrix that assesses the 
likelihood and consequences of any risks identified. 
A scale of consequences from ‘0’ to ‘5’ is used to 
indicate increasing severity. The consequences are 
those of credible scenarios (taking the prevailing 
circumstances into consideration) that can develop 
from the release of a hazard.
Recommendations
When using the RAM there is little to distinguish 
certain products. The matrix is based on the 
company perspective and focus is on social impacts 
upon the company rather than those companies 
impose on society. Some products have a number of 
risks associated with people, assets, environment and 
reputation. It is difficult to know which should be 
taken as the most significant. The tendency with 
RAM is to focus on one event per life cycle stage, 
which is not necessarily an accurate representation. It 
can also involve a large amount of subjective 
judgement. The screening process does help to 
discount certain products and a number of products 
can be presented within one matrix. It provides a 
good graphical representation of results. However, it 
is a fairly simple process so is time and cost efficient 
but areas that reveal high-risk products deserve 
further investigation to assess whether the company 
should even produce them. This is ideally where the 
sustainability tool should be used, so the RAM can 
act as precursor to the sustainability assessment.
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6.6.1 Introduction
Risk assessment is an important aspect of the HSE management o f products. The use of risk 
assessment allows products to be ranked according to the level of estimated risk. The aim of this 
case study was to understand how the results of the sustainability tool compared to the traditional 
form of product analysis, a risk assessment matrix. The matrix provides a standardised method of 
carrying out a qualitative analysis and helps to categorise products, depending on how they could 
harm people, the environment or a company’s reputation. The sustainability tool is designed to 
show the impacts o f the environment, society and economy over the entire life cycle. It uses 
quantitative and qualitative data and it is interesting to see whether this broader focus makes it too 
time-consuming or extensive to provide a useful decision-making tool.
6.6.2 Method
The tool consists o f a three-tiered approach (originally it was two-tiered but this work revealed the 
need for the additional third stage).
•  The first tier is a phase in which hazard classification, production volume, physical chemical 
properties and extent o f use are used to screen out products that pose very little risk for no 
further risk assessment.
•  The second tier consists o f the application of the Risk Assessment Matrix (Reference 1) to the 
remaining products. The matrix is a tool that standardises qualitative risk assessment and 
facilitates the categorisation o f risk.
o The tool estimates the likelihood of the severity with which the release o f a hazard 
affects health, safety, environment and reputation.
• The third tier is for products with high hazard and exposure potential. These products are put 
through the second tier risk assessment matrix but the analysis uses a team of assessors, 
including marketing, legal representatives, external affairs and ecotoxicologists.
The screening process can be used to assess large numbers of products with less time and effort 
than that required for a full application of the RAM. The tiered approach to risk assessment was
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originally proposed by ECETOC (European Centre for Ecotoxicology and Toxicology of 
Chemicals). The screening phase described is a modified version of that proposed by ECETOC to 
include physical hazard data. Screening of the products before application by RAM can be carried 
out by assessing products for hazard potential and exposure potential and inserting them in matrix 
shown in Figure 6.4.
Figure 6.4 Matrixfor Tier 1 screening of products for risk assessment
Exposure Potential
Minimal Low Medium High
3
Low
No further 
risk 
assessment 
required
c
<U4->o
Ph
n
<73
N
Medium
Tier 2 risk 
assessment 
required
X
High
Tier 3 risk 
assessment 
required
The hazard potential is estimated from the existing classification/labelling and information in the 
safety data sheet or other readily available information. The hazard potential can be classified into 3 
classes (low, medium or high). The exposure potential is based on annual production/import 
volumes, exposure conditions, and main use categories in combination with the physical-chemistry 
properties of the product.
The RAM is shown in Figure 6.5 with matrix axes of consequences and likelihood. A scale of 
consequences from ‘O’ to ‘5’ is used to indicate increasing severity. The consequences are those of 
credible scenarios (taking the prevailing circumstances into consideration) that can develop from the 
release of a hazard. The potential consequences, rather than the actual ones, are used. These can be 
thought of as the consequences that could have resulted from the released hazard if circumstances 
had been less favourable.
After assessing the potential outcome, the likelihood on the horizontal axis is estimated on the 
basis of historical evidence or experience that such consequences have materialised within the
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industry, the company or a smaller unit. Note that this should not be confused with the likelihood 
that the hazard is released: it is the likelihood of the estimated consequences occurring.
Figure 6.5 The Bask Assessment Matrix (RAM)
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Estimation of likelihood and consequences is not an exact science. The consequence estimates are 
based on envisaged scenarios of what ‘might happen’ and likelihood estimates are based on 
historical information that such a scenario has happened under similar conditions, knowing full well 
that circumstances will never be exactly the same. Assessing the risk of a particular scenario should 
be done in the above sequence, i.e. first the potential consequences are estimated and then the 
likelihood of such consequences occurring are estimated.
6.6.3 Results (for full text see Chapter 6 of Volume II)
The sustainability assessment tool, outlined in Section 7.4 and 7.5, resulted in a comparison of nine 
product pairs to establish which ones were more or less sustainable. The product types and names 
considered were:
• Hydraulic fluid: Naturelle 46 versus Tellus 46
• Food grade lubricants: Cassida chain Oil spray versus Cassida chain Oil.
• M etalworking fluids: Sitala D201.03 versus Sitala B402.
• H igh  viscosity industrial lubricant: Valvata J 460 versus Vitrea
• Low viscosity lubricant: Morlina 5 versus Vitrea Oil 10
• Industrial grease: Kuggfett versus Malleus GL
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• 2-stroke gasoline engine oil: Nautilus versus Shell 2T
• Dom estic heating oil: Eldningsolja versus Industrial Gas Oil.
• D iesel fuel: Biodiesel versus Citydiesel.
Risk assessments were also carried out on these products to establish the differences between the 
two types of product assessment tools.
The results are summarised in Table 6.13:
Table 6.13: Comparison of risk assessment and sustainability matrix results
Product category Higher risk product Less sustainable product
Hydraulic fluid Tellus 46 Tellus 46
Food grade lubricants Cassida chain Oil spray Cassida chain Oil spray
Metalworking fluids Sitala B402 Sitala D201.03
High viscosity Industrial lubricant Same for both products Same for both products
Low viscosity lubricant Morlina 5 Morlina 5
Industrial grease Same Malleus 500 during production 
Kuggfett during use
2-stroke gasoline engine oil Same Shell 2T Two-stroke
Domestic heating Oil Same for both products Eldningsolja during production 
Industrial Gas Oil during use
Diesel fuel Unable to complete Citydiesel
6.6.4 D iscussion
The matrix incorporates aspects of the environment and society but focuses purely on risk, which is 
not enough to constitute a sustainability assessment. The matrix was originally developed to suit 
assessment of process sites, so it is not ideally suited to product assessment and tends to focus on 
one aspect o f the product’s life cycle.
Table 6.13 highlights in blue those examples where the tools have produced different results.
Metalworking fluid
Sitala D201.03 is currently low risk, but it includes a substance — boron — that could become a 
future legislative issue. This longer-term issue is not highlighted within the risk assessment matrix.
Domestic heating oil
Eldningsolja is less sustainable during production; industrial gas oil is worse during use. The 
sustainability tool highlights that the products differ depending on the life cycle stage. The risk
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assessment matrix focuses on the worst-case scenario for the whole life cycle. Therefore, secondary 
issues are not included.
Diesel fuel
The risk assessment matrix was not completed on biodiesel because it is not currently developed by 
Shell, which meant data could not be identified. The sustainability matrix was carried out using data 
from other companies. The sustainability assessment tool is useful in assessing products not yet 
offered by Shell, which will be important for prospective product development and purchasing 
considerations.
6.6.5 Conclusion
The main conclusions that can be drawn from this analysis o f products are:
•  The risk assessment matrix does not highlight issues associated with future legislation;
•  The risk assessment matrix does not highlight areas where impacts can occur on more than one 
area o f the life cycle;
• The sustainability assessment tool allows for data to be included from outside the company 
boundaries.
RAM tends to focus on one event per life cycle stage, which does not necessarily present an 
accurate representation. It can also involve a large amount o f subjective judgement. The screening 
process does help to discount certain products and a number o f products can be presented within 
one matrix. It provides a good graphical representation o f results. However, it is a fairly simple 
process so is time and cost efficient but areas that reveal high-risk products deserve further 
investigation to assess whether the company should even manufacture them. This is ideally where 
the sustainability tool should be used, so the RAM can act as precursor to the sustainability 
assessment.
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Indicators raise awareness and stimulate debate by presenting quantitative and qualitative 
information. Their use is intended to motivate people to make more sustainable choices and 
provide greater support for new initiatives and changes. A major issue that had to be overcome 
within this project was how to present the quantitative and qualitative data, environmental, social 
and economic impacts in a user-friendly and informative manner.
The process and product indicators, outlined in Chapter Five, require a significant level of 
information and data interpretation that can take a considerable amount of time. Providing a tool 
to enable decision-makers to make a quick assessment is vital. It can also help in external 
communication and areas where internal decisions have to be explained between departments, such 
as research and marketing offices. A quick assessment would suggest reduced or aggregated 
information being considered. It is important that the more detailed level is still available if 
necessary.
Shell’s business practices are underpinned by six SD principles that guide decision-making as 
introduced in Chapter One. The intention is that by following them Shell will achieve a balance 
between short and long-term goals. These principles are the basis for all work on SD but it is 
important to understand what SD means at the more local, detailed level to ensure progress towards 
these goals can be maintained. That was explored in detail in Chapter One. Defined by this project, 
SD for the petroleum industry refers to the fact that they must ensure the use and demise of oil reserves does 
not adversely affect people's quality of life, now and in the future. Sustainability requires all three aspects of SD, 
the environment, society and economy, to be achieved and sustained simultaneously. There are a great number o f 
other interpretations (Bartelmus, 1999; Bossel, 1999; Davis, 1991; Reid, 1995; Pearce and Atkinson, 
1998). SD and sustainability will mean different things to different people. Therefore, it is 
important to define them from the petroleum industry’s perspective. This can provide the 
boundaries for producing meaningful measures.
The petroleum industry is not one that would typically be thought o f as ‘working towards
sustainability’. It is based on an unsustainable and non-renewable resource with a high market price
that would suggest its primary target is profit maximisation. However, dependency on
unsustainable resources and high emissions levels coupled with poor public perception have forced
the industry to realise it must take greater account of SD issues. Work on identification of
sustainable products has been based on the following statement identified within this project.
Petroleum products must ensure maximum benefit is obtained from the non-renewable components and attention must
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be placed on finding renewable alternatives that maintain technical excellence and usability for the consumer. This is 
a general statement intended to reflect the concerns o f all stakeholders — as far as possible — and all 
types of petroleum products.
The process indicators are developed to feed directly into corporate initiatives with a strong link to 
the six SD principles, which were introduced in Chapter Four. Communication in this case is a 
straightforward approach o f data presentation o f each indicator to predominantly external 
stakeholders, who are free to make personal assessments based on the available information.
Product indicators require a more complicated approach because not only are they important 
individually, but decisions are also required based on them collectively. Therefore, a sustainability 
tool has been developed that was designed for use as an internal and external communication tool. 
It is ‘meaningful’ with a simple, communicative, relevant and quick display of results, but also with 
the detail provided if necessary. The tool was developed during the case studies outlined in the 
previous chapter.
Using the flexibility o f the indicators the tool has been designed to apply to all products. The points 
recognised in the case studies outlined in Section 6.1 have influenced its development. The 
following issues were identified:
• Outlining direct relevance;
• Explaining unfamiliar concepts;
• Explaining data collection;
•  Using colour;
• Displaying data graphically;
• Increasing tmst.
Products are compared in pairs to allow those of similar use to be considered in terms o f their 
sustainability. A judgement can then be made based on the environmental, social and economic 
information regarding which product should be kept and/or promoted.
Deciding which product is more or less sustainable involves making a value judgement. For 
example, is it preferable to have low environmental impact but increased social impact, or vice 
versa? It is important to make these decisions as transparent as possible. Otherwise, there is the
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danger of outsiders questioning the truthfulness of the organisation. A decision support tool - 
outlined in Section 7.3 - has been adapted from a version proposed by Hofstetter et al (2000). 
Through the use o f a triangle graph it shows that by considering the balance of environmental, 
social and economic effects o f the two products a decision can be made.
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7 . 1  A  s u s t a i n a b i l i t y  a s s e s s m e n t  t o o l
The sustainability assessment tool uses a streamlined environmental life cycle assessment (LCA) 
approach but with the addition o f social and economic assessment. This is because — certainly 
within the petroleum industry — issues such as health and safety are critical impacts that must be 
minimised. The use o f LCA is explored in more detail in Chapter One o f Volume II.
The assessment tool uses the indicators outlined in Section 5.3. These indicators are currently still 
general. Moves to more detailed indicators — as highlighted in the indicator tables — will occur once 
specific issues have been tailored to meet the precise details o f product types (e.g. aviation fuel, 
heavy diesel, metal gear lubricants or food grade lubricants). The information has been designed for 
presentation in a simple format. Development and testing o f the tool (Chapter Six) has involved 
closely working with those who will have responsibility for using it in the future — the product and 
technology managers — to ensure they are satisfied with its format, style and use.
7.1.1 Development and assessment of the tool
A case study1 on rapeseed methyl ester (RME) biodiesel had introduced assessment o f the social 
impacts o f products. The work on social issues was conducted in relative isolation from 
environmental and economic issues, which were treated as discrete topics. However, as time 
progressed it became increasingly apparent at the extent that the three issues affect each other. 
There were also a number o f difficulties with undertaking social assessment through the more 
traditional route o f engaging with all relevant stakeholders. Product decisions are frequent and the 
use o f stakeholder engagement processes for every product consideration is not practicable. It is 
expensive and time consuming for the company and the stakeholders. Therefore, work began on 
developing a tool, which incorporated the environmental, social and economic impacts that 
provided detailed information for making good internal decisions, but also one that provided a good 
level of understanding to be used as an external communication aid without the need for lengthy 
stakeholder engagement processes.
1 Information on the case studies is included in Volume II.
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The tool is not designed to replace the LCA process. It does use similar principles in that it focuses 
on the key impacts o f a life cycle perspective, but it compares products by ranking their impacts 
relative to one another. The sustainability tool aims to be quicker by focusing on specific areas o f 
concern throughout the product life cycle so it can provide a more cost-effective product 
assessment. Working closely with global, local and technology product managers has ensured the 
tool is useful to those who will have to use it. Furthermore, these individuals present the closest link 
to the end-users, the consumers.
The lubricants business within Shell had been working on an “environmentally-acceptable”2 
hydraulic fluid that was designed to have less impact on the environment in the event of a spillage. 
Hydraulic power is used in areas such as manufacturing, mobile construction equipment, tunnelling, 
transport and mining3. It enables heavy loads to be moved with power and precision. Hydraulic 
fluids are lubricants that transmit fluid power and protect the system’s components from corrosion 
and wear. After automotive lubricants, hydraulic fluids are the next most widely-used group of 
lubricants and account for about 11% of the total worldwide lubricant consumption o f about 37 
million metric tons per year (Mang 2001). Damage to exposed hoses and cylinders or leaks can 
release large am ounts'of hydraulic fluid into the environment. As a result, many manufacturers 
have developed hydraulic fluids that will have a reduced environmental impact in the event o f a 
spillage, and standards and specifications have been developed to define such a fluid. These 
products are called ‘biodegradable’ but because they just offer reduced environmental impact and do 
not biodegrade totally they are referred to as ‘environmentally-acceptable’ hydraulic fluids.
The Shell Group were keen to discover whether their environmentally-acceptable hydraulic fluid 
would provide a step towards sustainability. A number o f LCA studies had been conducted on 
‘environmentally-acceptable’ hydraulic fluids compared to mineral-based (Vag et al. 2002; Wightman 
et al. 1999). Those completed had not provided conclusive evidence as to which product was 
preferable because they tended to focus on the global issues without factoring in local impacts. 
Therefore, working with the product managers attention turned to developing a tool that could
2 Many manufacturers have developed hydraulic fluids that will have a reduced environmental impact in the event of a spill, and
standards and specifications have been developed to define such a fluid. These products are referred to in the petroleum industry 
as ‘biodegradable’ or ‘environmentally-acceptable’ hydraulic fluids. Such products are characterised by having high biodegradability, 
a low environmental toxicity (‘ecotoxicity’) and typically contain a high proportion of renewable raw materials.
3 The Journal of Industrial Ecology paper in Volume III contains more detail on this subject with a paper that was jointly written by the
research engineer and the lubricant technolog}' manager of Shell.
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provide more evidence on whether the environmentally-acceptable hydraulic fluid was appropriate. 
The sustainability assessment tool was further refined when it was applied to a second case study on 
the Swedish product portfolio that allowed a range o f product types to be assessed.
7.1.2 Development o f indicators
The sustainability indicators were developed during analysis o f Shell’s Swedish lubricants product 
portfolio. Focus was placed on Sweden because it was seen as having the most stringent laws 
regarding sustainability issues (Eindgren 2002). A cross-section o f product types, including food 
grade lubricants, metalworking fluids and hydraulic fluids, was investigated. This ensured that the 
indicators were developed to reflect the environmental, social and economic effect of a wide range 
of product types.
An initial list of nine indicators was compiled to reflect the statements regarding the meaning 
behind SD for the company and the products (outlined in Chapter One). The initial environmental 
indicators were energy use, C 0 2 emissions and use o f non-renewable materials. The first social 
indicators were perceived risk, effect on society’s health and likelihood of employee injury. Finally, 
the economic indicators were cost of labour and material inputs and the price of the product. The 
initial indicators were taken to the Shell Group’s global and product managers for their comments 
and feedback on whether the initial nine indicators were acceptable and captured the key issues. 
That resulted in a number of additional indicators being agreed to help with decision-making 
regarding the future o f their products. Emphasis was not placed on the number of indicators 
produced, but on communicating the issues, whether they were environmental, social or economic. 
The number o f indicators, therefore, differs between the three categories.
The key to product indicator development was to ensure they were presented in a clear format that 
was as simple as possible. The indicators were designed to be used internally and externally in a 
number o f countries and were grouped into environmental, social and economic concerns. The 
complete list o f indicators is included in Table 7.1 and explained in depth in Chapter Five. They 
are now perceived as the final list; they are simply flexible to ensure the indicator set remains 
relevant.
276
Chapter seven
7.1 A  sustainability assessment tool
7.1.3 The sustainability matrix
The format o f the tool is a semi-quantitative matrix. The inclusion o f qualitative and quantitative 
information allows for a wealth o f data to be included in the analysis. Using a ranking system allows 
the data to be interpreted without converting it into one type of measure, such as functional units 
based on number of working hours or C 0 2 equivalents. Instead, many functional units can be used 
that are specific to each indicator. The drawback is that the process involves a value judgment that 
links the impacts o f the two products and heavily influences the outcome of the comparison.
The process begins by establishing the aim of the assessment and listing the assumptions applied in 
analysing the products. The life cycle is then developed and key stages — the points where the 
products have different processes — are identified. As with a streamlined LCA, those areas where 
they are identical do not necessarily need to be investigated; it is possible they will produce similar 
results. The areas where ranking is not appropriate are identified (these will be shown as grey boxes 
in the sustainability matrix). Some indicators are not analysed because they do not apply to a 
particular product type.
Table 7.1 is an example of a sustainability matrix. It depicts the results for the environmentally- 
acceptable hydraulic fluid. This case study and the Swedish assessment are summarised in Chapter 
Six, with in-depth explanation contained in Volume II4.
4 Note: Volume II has restricted access because it contains a great deal of confidential data that supports the sustainability assessment 
tool.
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Table 7.1 Sustain ability matrix example: environmentally-acceptable hydraulic fluid vs mineral-based fluid
Product category Hydraulic fluid
1. Product 1 Mineral oil hydraulic fluid
2. Product 2 Environmentally-acceptable hydraulic fluid
Life cycle stages
Indicator Raw materials Production Use (and retail)
Product 1 Product 2 Product 1 Product 2 Product 1 Product 2
Energy use 5 4 5 3 2 1
C 0 2 emissions 5 3 5 4 4 4
Other emissions to air 5 3 4 4 4 4
Impact on water supplies 3 4 3 3 5 3
Environmental fate and effect 3 2 4 3 4 1
*2c Use of non-renewable materials 5 2
CD
E Recyclability 5 5 5 5 5 5co Amount of waste to landfill/special
■> wastec111 Biodiversity reduction * 3 4 4 2
By-product utility * 3 2 3 2 3 2
Environmental indicators summed 37 29 29 24 31 22
%  of total unsustainability 82 64 83 69 78 55
Difference in percentage - 18 14 23
SUSTAINABILITY MEASURE
Perceived risk 4 3 3 3 4 2
Effect on public health 4 3 3 3 4 1
Effect on employment 1 0
Likelihood of employee injury 3 2 3 3 3 3
Restriction on product availability ** 4 2 3 3 3 4
Impacts of changed usage behaviourra due to characteristics of product **
o<n Need for employee training 3 3 3 3 3 4
Meets legislative requirements
Product benefit: convenience
Social indicators summed 19 13 15 15 17 14
%  of total unsustainability 63 43 60 60 68 56
Difference in percentage - 20 3 12
SUSTAINABILITY MEASURE
Cost of labour 5 3 3 3
Cost of material inputs 2 4 3 3 2 1
Effect of stakeholder intervention 4 2 3 3 3 2
o Profit from the product (per 1000 3 2
E litres sold)oc Price of the product 1 5oo
LLi
Likelihood of reduced performance 2 3
Economic indicators summed 11 9 9 9 11 13
% of total unsustainability 73 60 60 60 44 52
Difference in percentage - 13 3 8
SUSTAINABILITY MEASURE
* = Bio-based vs mineral based only = Indicator is not
** = Indicator relevant to other products suitable for this stage
of the life cycle
5 Covered in m ore detail in the Journal o f  Industrial Ecology paper in Volume III and the case study explanation in Chapter seven and 
Volume II.
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Interestingly, the economic indicators are fewest, which reflects the fact that to a certain extent the 
economic operation o f petroleum products is assured. Therefore, on an individual product basis, 
few economic indicators were selected because if a product were not financially viable it would not 
be marketed. There was also a desire to shift the focus away from economic analysis o f products 
and look towards socio-economic impacts of employment and training. A number o f indicators in 
the social category can be linked to economic impacts, including reduced employment as a result of 
the introduction of the product and the need for employee training. The greatest impact o f the 
petroleum industry arises in the environmental arena because the industry is based on a non­
renewable resource, which raises concerns about intergenerational equity. Therefore, a considerable 
number of indicators were proposed to reflect environmental impact, particularly in regard to 
avoiding the use o f non-renewable resources.
A series o f questions was developed to accompany each indicator to help in the data gathering 
process6. The environmental indicators were selected to demonstrate how the existence and use o f 
a product could affect the surrounding natural resources. The questions for the indicator relating to 
environmental fate and effects include focus on the type and amounts o f additives, base and used 
oil that is required or produced, and toxicity. Biodiversity reduction and by-product7 utility 
indicators apply only to a comparison for the introduction of a plant-based product and relate to the 
raw materials’ life cycle stage.
The social category includes indicators that show the effect o f the product on stakeholders. The 
social indicator of perceived risk focuses on public perceptions and is believed to be influenced by 
how the product is marketed, the company image and publicised accidents. “Impacts o f changed 
usage behaviour due to characteristics o f the product” reflect whether the more ‘environmentally- 
acceptable’ products are used more liberally because users are aware they are not as damaging to the 
environment as traditional products. The indicator related to restriction on product availability is 
another example of an indicator being relevant for certain product types. It focuses on products 
that are not readily available in the market place due to legislation or limited introduction - less 
available products are less sustainable from a business perspective.
6 These questions are included in the indicator tables in Chapter Five.
7 A by-product refers to an element of the original raw materials that are not used in the final product.
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On the list of economic indicators the cost of labour is included to reflect both the number and 
quality of the labour force. Some products may require better-trained or qualified chemists and 
engineers at certain points within the life cycle. The indicator related to the likelihood of reduced 
performance brings into the assessment aspects o f performance loss that can occur. For example, 
when some bio-based materials are used as base fluids in lieu of mineral oils they can cause a loss of 
performance or require more frequent top-ups. The effect o f stakeholder intervention on business 
focuses on identifying the impact to the business as a whole if there were an incident involving a 
certain product. For example, a major incident involving petroleum would have a significant impact 
on the business; an incident involving an ‘environmentally-acceptable’ product would be less. The 
more likely stakeholders will boycott a product, the less sustainable it is.
Social indicators - with emphasis on qualitative data - were the most difficult to identify. It was 
possible to pinpoint the general areas of interest, such as perception o f risk and effect on 
employment. However, exact indicators were more difficult to assign. For example, with 
perception o f risk specific measures on ‘number o f incidents involving the product in the past year’ 
could be used. Alternatively, the percentage o f ‘high-profile’ products (such as GM crop or high 
sulphur) could be used. Therefore, these indicators are typically discursive with rankings being 
given based on a range o f data. It is hoped that over time specific measures will evolve to give a 
more defined impression o f sustainability.
7.1.4 Ranking of the indicators
Ranking was used to allow the qualitative information to be assessed with the quantitative as 
explained in Section 4.2.8. The aim is to rank products relative to one another based on a score 
from 0 to 5 where the best and worst possible scenarios have been selected for each particular 
impact, product type and life cycle stage.
A demonstration o f the ranking process is achieved by considering one o f the examples from the 
assessment of the Swedish portfolio, as explained in Chapter Six and in detail in Volume II: 
emissions to air from chain oil that compared plain packaging to LPG aerosol packaging during the 
use phase. Twenty percent of the weight of the packaged product leads to hydrocarbon emissions. 
I f  the lubricant is painted or dripped on there are no emissions, as would be the case with the plain 
packaging. The aerosol, therefore, causes more emissions in the use phase, but the only way we can
280
Chapter seven
7.1 A  sustainability assessment tool
give the products a ranking is with reference to the best and worst possible cases. There are no 
emissions from the plain packaged oil so this is the best case and receives a score of 0 (negligible 
impact). If a CFC aerosol were used the environmental impact would be much worse and would be 
considered the worst possible case and scored as 5 (high impact). In comparison to such an 
environmental impact, the impact of the LPG aerosol is low to medium and therefore scored as 2.
After indicators are assigned scores, they are summed within each indicator category of 
environment, society and economy. These sums are then converted to a percentage of the least 
sustainable case possible (if the product had scored 5 — most unsustainable — for every indicator). 
This percentage o f total unsustainability is the score for each of the categories. The two products 
are compared by calculating the difference between the unsustainability scores. The differences are 
called the sustainability scores. The calculation process is demonstrated in Table 7.2 and described 
more fully in the Journal of Industrial Ideology publication in Volume III.
Table 7.2: Example of a matrix calculation
Life cycle Extraction Production
Product 1 Product 2 Product 1 Product 2
Indicator 1 a b c
Indicator 2 d e f 9
Indicator 3 h i J
Indicator 4 k I
Total (a+d+h+k) x 100 = M (b+e+l) x 100 = N (f+i) x 100 = 0 (c+a+i) x 100 = P
unsustainability 20 15 10 15
Sustainability
score
M - N = sustainability 
score for extraction
O - P = sustainability 
score for production
7.1.5 The final decision table
A full, completed matrix was given in Table 7.1. The amount of information it presents can appear 
confusing; it was important to present a level of aggregated data. The sustainability scores are 
placed within a final decision table to provide a quick overview of comparative sustainability. Table 
7.3 illustrates the comparison between the sustainability of the environmentally-acceptable and 
mineral oil hydraulic fluids. The final decision table uses the sustainability measures introduced in 
Table 7.1 that were calculated by subtracting the impacts of the environmentally-acceptable from 
the mineral oil.
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Table 7.3: Decision table for environmentally-acceptable vs mineral based hydraulicfluid’
Hydraulic fluid Life cycle stage
Raw materials Production Lise (and retail)
Environmental 18% 14% 23%
Social 20% 0% 12%
Economic 13% 0%
The boundaries have been 
assigned following the Swedish 
assessments to help draw 
attention to key areas.
Up to 20%
Up to 10%
0%
iDown to -10%
It can be seen from Table 6.4 that the environmentally-acceptable hydraulic fluid falls mosdy within 
the ‘up to 20% bracket’ (above 10%). It scores higher than the mineral oil-based fluid in most 
categories, including the (expected) lower environmental impacts throughout the life cycle. There is 
no difference between the products in the social and economic impacts of the production phase 
(0%). This is due to the two lubricants requiring very similar production processes. The 
environmentally-acceptable hydraulic fluid is worse than the mineral oil fluid in terms of economic 
impacts at the use phase (-8%) because it is more expensive. As mentioned previously, more 
detailed explanation of the case study can be found in Volume II of the thesis.
7.1.6 D iscussion
The assessment has included a mix of global, local, qualitative, quantitative, environmental, social 
and economic impacts. It has covered a wide range of data but the use of indicator ranking and a 
streamlined approach from LCA has ensured minimum time and resources are required. Seeking 
input from experts and using quantitative data wherever possible reduces the level of subjective 
judgements.
W hen the tool is applied to the Swedish portfolio, in Chapter 6 and Volume II, colours are used instead o f  shading and depict a 
larger scale from —100 to 100%
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The influence o f stakeholders on the sustainability assessment should not be under-estimated. N ot 
all the indicators are equally important to all stakeholders. For instance, customers are most 
interested in cost, performance and convenience; the company is most interested in the profit 
indicator and the public would focus on the effects on society’s health.
As explored in Chapter One, the importance o f sustainability to a stakeholder will depend on the 
individual or group, their surrounding culture and environment. The age, sex, occupation and many 
other characteristics will affect how people perceive the different products and this will affect how 
the indicators are ranked. This is why it is so important to include all qualitative and quantitative 
data to ensure a maximum level of information is used to justify the rankings. The indicators will 
need to be adapted to suit the values held in the different countries. They will also need re-visiting 
over time because people’s attitudes and understanding will change and alter the outcome of the 
assessment.
In its current format the matrix is most useful to decision-makers within a company that needs to 
pinpoint the life cycle stages where the worst impacts occur and attempt to reduce them. 
Communities and government agencies may be more interested in the impact o f certain indicators 
over the whole life cycle rather than general environmental, social and economic effects at specific 
life cycle stages. Further analysis could therefore be carried out if the perspective of a certain 
stakeholder group was of interest.
The decision table is designed to present information in a format that will allow decision-makers to 
make a quick, initial judgement. Time is often limited and people making decisions need to have a 
simple interpretation that allows for more detailed investigation if  necessary. Shading o f the boxes 
is designed to help focus attention on the areas o f concern. The tool is developed for use by the 
product and technology managers, and marketing department but it is also suitable for external 
communication.
By using the shading and including percentages the final decision table provides a useful tool for 
making decisions. However, the sustainability matrix augmented by calculations as well as other 
qualitative and quantitative information can also be used to provide a greater depth o f information 
if necessary.
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There is the danger that information is ‘lost’ when the data is aggregated to the final decision table. 
Therefore, it is important that the full matrix is readily available and the final decision table should 
not be used as the sole method for communication. Some decision-makers may also find specific 
indicators particularly important; this fact is explored in the next section. There is also a concern 
that the uneven distribution of indicators in the environmental, social and economic criteria means 
that improvement in economic indicators as the one with fewest indicators will have a bigger impact 
on the final scores than if an environmental issue were improved. However, it is difficult to resolve 
this issue by simply defining the number of indicators for each criterion because that could lead to 
assessing irrelevant pieces o f information or being forced to ignore important impacts. In addition, 
not every indicator is important at every life cycle stage.
The sustainability matrix method is a useful and flexible way for firms to meet their obligation to 
pursue sustainable business practices. However, the method by which a decision can be reached is 
not always clear from the sustainability tool. There are occasions where differences between the 
products are not immediately apparent. It was important to develop a tool that could be linked 
directly to the decision-making process. This was done by comparing the sensitivity o f the scores 
given for the indicators for environmental, social and economic impacts.
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7 . 2  D e c i s i o n  s u p p o r t  t o o l
Elghali (2002) highlighted that individuals — like product managers of petroleum products — are 
likely to let their worldviews impact their decision, particularly where there is a level of uncertainty 
in the information. A number o f cultural theories have been proposed in an attempt to 
demonstrate how these decisions are made and include individualist, egalitarian, hierarchist and 
fatalist perspectives9. The various interpretations o f how a decision can be reached highlight the 
fact that a different outcome would be likely depending on the individual — or group — involved.
Indicators that present information will need to be interpreted by individuals to assess which issues 
are more or less important to reach a decision. Therefore, the decision support tool — a weighting 
triangle — has been developed to demonstrate how the trade-off between indicators affects the 
decision. It is intended to increase the transparency of the business and demonstrate how decisions 
are made with the hope of moving towards a system o f limiting the number o f possible 
interpretations.
The weighting triangle has now been applied to a number o f product types, including industrial 
lubricants, food grade lubricants and metalworking fluids to ensure it can apply to all types o f 
product. Each time a sustainability score for the environmental, social and economic effects can be 
recorded. Based on this information, the product managers must then make a decision on which 
product is preferable. Sometimes, a product is positive in terms of the environment and economy 
but has a negative social impact. How these decisions are made between the three variables is an 
important part o f the process. Therefore, a method of demonstrating how they are made was 
developed based on a weighting triangle.
7.2.1 The weighting triangle
Hofstetter et al (2000) originally proposed the weighting triangle. It is adapted from the mixing 
triangle that is commonplace in areas such as chemical engineering, geology and metallurgy. It was 
then adopted by Pre consultancy10 and referred to as the triangle concept. It is intended to illustrate
9 These issues are covered comprehensively in other available texts including DesJardins, J.R. (2000) and Buchholz, R.A. (1998).
10 http://www.pre.nl/
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valuation issues — typically associated with life cycle assessments — such as comparing the 
environmental load o f two alternative products. Such a comparison usually requires weighting o f 
different aspects that can then be illustrated by use o f the triangle. The basis o f the triangle 
developed by Hofstetter et al (2000) is demonstrated in Figure 7.1.
Figure 7.1: The mixing triangle (Hofstetter et al, 2000)
wEQ = 100% 
W|_)|_) = 0%  
W R = 0%
W EQ = 0%  o % 
W HH = 100%  %
W R = 0%
“ W EQ = W e igh ting  fa c to r fo r the 
dam age to ecosys tem  qua lity
W HH = W e ig h ting  fa c to r fo r the 
dam age to hum an hea lth
W R = W e ig h ting  fa c to r fo r  the 
dam age to ene rgy  resources
W Eq + W hh + W r = 100%
o *§> ^> & & ■& & Q &
Human Health
W EQ = 0%
Wuu = 0%
W d = 100°/
Q - c  h  y
Flofstetter et a l (2000) used the triangle to show the results from aTife cycle assessment. Each side 
o f the triangle relates to an issue investigated in the assessment: ecosystem quality, resources and 
human health. Each point o f  the grid system within the triangle adds up to 100%. Three bold 
arrows indicate the example shown in Figure 7.1. It displays the point where human health is at 
50%, ecosystem quality at 40% and resources is placed at 10%n . Resources are given the lowest 
ranking; human health has the highest. The two products assessed using the triangle will have 
different weightings based on their information. With the help o f the triangle the weighting 
problem between the issues can be illustrated to stakeholders. It makes the decision process for 
choosing certain products more transparent and can highlight the trade-offs that are typical for SD. 
This is particularly clear when the line o f indifference is displayed, as explained in the next section.
11 Note: the angle of the percentage numbering on the axis helps to demonstrate what line should be followed through the triangle.
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7.2.2 The line of indifference
A key feature o f  the tool is that it allows a line o f indifference to be drawn. This is the point where 
the issues (in the original this refers to ecosystem quality, resources and human health) for the two 
products have identical weighting. It acts as a dividing line between the areas where one product is 
preferable to the other. Such a line o f indifference always exists, but not necessarily inside the 
triangle. If one product is superior for all issues — the three sides o f the triangle - then this line lies 
outside. Figure 7.2 illustrates the line o f indifference.
Figure 7.2: The line o f indifference within a weighting triangle (Hofstetter et al, 2000)
W  b u  =  W  e  i g h t i n  g  f  a  c t o r  f  o  r  t h  e  
d a m a g e  t o  e c o s y s t e m  q u a l i t y
W  H» =  W  e  ig  h t i n  g  f a  c t o r  f o  r t h  e  
d a m a g e  t o  h u m a n  h e a l t h
W  R =  W  e  ig  h t i n  g  f a  c t o  r f o r  t h  e  
d a m a g e  t o  e n e r g y  r e s o u r c e s
W  EQ + W  H H + w R = 1 0 0 %
90% P r o d u c t  A = 
f P r o d u c tB80 %
Product By­
product A
p r o d u c t  A> \ 
PfO ddctB
The best way to describe how this weighting tool has been adapted to suit the needs o f a 
sustainability tool is to work through how the weighting triangle was applied to the Swedish 
portfolio o f Shell’s products. The intention was to compare products that were used for similar 
purposes to decide whether certain products could be phased out. In this way Shell could begin to 
rationalise its product portfolio to reduce the variety o f products offered to a more manageable 
number and also begin to phase out those that were identified as being more unsustainable.
7.2.3 Case study results
Analysis o f Sweden’s product portfolio focused on a range o f product types, including industrial 
lubricants, food grade lubricants, metalworking fluids and fuels. Emphasis was placed on those
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products that had been classified as a risk (meaning potential o f causing harm to the ecosystem or 
people). Product pairs were selected based on similar use and the sustainability tool was applied. 
The tool provided information on the environmental, social and economic effects. See Chapter Six 
for an overview and Volume I I ,  Chapter Five for details on how the products were ranked.
7.2.3.1 Food grade lubricants
An example o f the calculation can be demonstrated using food grade lubricants. Two products 
were compared. One took the conventional form o f a lubricant that was dripped or painted on; the 
other was an aerosol spray. The products are identical. Only the method o f application is different. 
‘Food grade’ means they are preferred lubricants where there is a risk o f contaminating food or 
drink. These lubricants must be produced to high standards because the risk o f food contamination 
is significant. Both products are produced in Switzerland and imported to Sweden. They are 
essentially interchangeable, apart from rare situations where the c h a i n i s  not accessible with a 
paintbrush and is easier to reach with a spray. The aerosol comparison is an interesting one and can 
apply to other lubricants that are also available in aerosol form. There were concerns that despite 
the ease for customer use in having a spray method o f application, the risk o f contact with a 
lubricant may be increased.
The sustainability matrix assessment studies the environmental, social and economic impacts o f 
both products through the use o f indicators o f sustainable development. The final decision table is 
shown in Table 7.4.
Table 7.4: Decision table for food grade lubricants. Results for the aerosol are shown when compared to traditional method of 
application
Packaging Use (& retail) Disposal
Environmental
Social 4%
Economic HK2SH
12 The chain is a component within the machinery that produces the food and drink products. It is the area that will require 
lubrication to avoid excessive wear-and-tear.
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Overall, analysis of the two products found that the spray was less sustainable than the conventional 
product. The sustainability assessment has provided information on the impacts but the right 
decision is not always immediately apparent. People’s values will be reflected in any decision that is 
made. The situation may arise where the social impact during use (4%) is actually more important 
than the economic impact during packaging (-30%) because that would affect the product chosen. 
Therefore, the weighting triangle is designed to demonstrate what would affect the decision under 
different circumstances.
Selection of three variables of the weighting triangle
In the Hofstetter example the variables at each point o f the triangle are ecosystem quality, human 
health and resources. The weighting triangle has been adapted to show the environmental, social 
and economic impact at each point of the triangle. Additionally, the three variables are selected by 
identifying the three indicators that are chosen by the product manager — i.e. the decision-maker — 
as being the most influential. For the food grade lubricants, emissions to air (environment), 
legislative requirements (social) and profit from the product (economic) were selected. The scores 
for these indicators are shown in Table 7.5.
Table 7.5: Scoresfor the most important indicators of food grade lubricants
Indicator Aerosol product Traditional application product
Emissions to air 1.33 0
Legislative requirements 3 1
Profit from the product 0 2
It is important to note that the scores for some indicators are given by taking an average over a 
number o f stages of the life cycle. The most accurate method would be where a triangle is 
calculated for each stage of the life cycle. However, because some indicators are not relevant for 
every life cycle stage and the weighting triangle requires one figure for each assessment an average 
must be used. This does pose a risk o f inaccuracy.
Calculating the decision support tool
The ‘eco-index’ (El) as described by Hofstetter et al (2000) “...is the weighted sum of the three damage 
indicators, using the relative weights of the mixing triangle” (p.106). It is an equation that allows calculation 
of the weights o f the three issues. The eco-index calculation is given as:
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= >  E l = WEx D E + Ws x Ds + WM x D m [1]
Te Ts Tm
D e refers to the scores for the environmental variable, so in the case o f the aerosol is 1.33 and for 
the traditional 0. D s refers to the scores for the social variable so for the aerosol it is 3 and for the 
traditional 1. D M refers to the scores for the economic impact with aerosol at 0 and the traditional 
scored as 2. TM refers to the total score possible so for all of them this would be 5 (least 
sustainable). WE,WS and WM refer to the relative weights o f the three variables, which change 
depending on the scores given. It is possible to calculate the line of indifference from this 
equation by displaying the point where the eco-index (El) is the same for both products. This can 
be calculated from a simple algebraic equation.
Ws x 1 + WM x 2 = WE x 133 + Ws x 3 [2]
-> WM 2 = WE x 133 + Ws x 2 [3]
5 5 5
= >  1.33 WE + 2 Ws - 2 WM = 0 [4]
When the weighting factor, WE is equal to zero, then from equation [4] we can see that Ws will be 
equal to WM. Each grid reference must be equal to 100 so in this case when WE is 0, then Ws and 
WM are 50. This gives one reference point for the line o f indifference crossing the social axis.
When Ws is equal to zero, then 1.33 WE — 2 WM. WE will equal 60 with WM equal to 39.9. This 
gives the reference point for the line of indifference crossing the economic axis.
When WM is equal to 0, then 1.33 WE + 2 Ws and the point is situated off the triangle. The 
weighting triangle is shown in Figure 7.3.
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Figure 7.3: The weighting triangle for food grade lubricants
Food grade lubricant
L eft h a n d  side =  trad itional; R igh t h a n d  side =  
aeroso l m e th o d ^ o f app lica tion
100% T JpA KJ
Meets legislative requirements
This weighting triangle clearly shows a line of indifference, a border between the two products 
represented by the red and blue areas. The left hand side of the triangle shows where the traditional 
food grade lubricant is preferable. This is for situations where environmental and social impacts are 
important. The right hand side of the triangle shows where the aerosol product is preferable with 
economic being an important factor and meeting legislative requirements being less of a concern. 
As a generalisation to illustrate the difference between the two, it could be expected that the 
traditional product would be sold in places such as Sweden, Norway and Germany due to stricter 
environmental legislation, as opposed to the US where the aerosol product may be more suitable 
because cost would probably be most significant.
It is also possible to develop a weighting triangle that shows how a decision is made by balancing 
the three SD variables of environment, society and economy as the final decision table of the 
sustainability' assessment tool presented (explained in Section 7.1). It displays the weighting based 
on aggregated figures of the environmental, social and economic indicators. The weighting triangle 
based on the aggregated indicators for food grade lubricants is shown in Figure 7.4.
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Figure 7.4: The weighting triangle for the aggregated results of food grade lubricants
Food grade lubricant
T rad itio n a l app lica tion  is p refe rab le  o n  all issues
Society
To calculate this triangle the scores for the environmental, social and economic indicators have been 
summed. The average has been taken for the three key stages of the life cycle that the assessment 
focused upon of packaging, use (and retail) and disposal11. This aggregation o f results could mean 
that a significant amount of data is lost. It is oversimplifying the decision process bv grouping a 
number o f factors together. The previous triangle focuses on the key elements that the product 
managers have identified as being key to their decision-making process. It is more sensitive to 
change because individual indicators have been highlighted, rather than trying to represent them all. 
The aggregated triangle shows the traditional application is preferable in terms of the environment, 
society and economy. The final decision table of the sustainability7 assessment given in Section
6.5.3.4 had shown that the outcome was not so straightforward. There were occasions, 
predominantly during use, that the aerosol product was preferable. This second triangle is a useful 
demonstration of one o f the danger of using graphical representation and how data can be 
manipulated to reveal what the company — or stakeholders — wish to see. It reinforces the need to 
have die full extent of data available wherever possible.
13 The details o f the assessment are contained in Volume 11 with restricted access due to the confidentiality o f  som e o f  the data. A 
summary o f the data with the final decision table is given in Chapter 6 o f  this volume.
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7.2.3.2 Industrial lubricants
Two industrial lubricants were compared. One is pure mineral machine oil for bearings in oil 
circulations systems and contains no additives. The second product was used for a similar purpose 
but contained additives1, that made up more than 3% of the product. The additive was acidless 
tallow oil. Tallow oil is derived from animal sources and is used primarily when economical, high 
lubricity, lowT free fatty acid and non-corrosive conditions are required. It was interesting to see how 
the introduction of additives affected the sustainability of the product.
The final decision table for this assessment is shown in Table 7.6.
Table 7.6: Decision table for industrial lubricants. Results for the additive are shown when con/pared to the non-additive 
product
Blending Use (& retail) Disposal
Environmental
Social
Economic 5%
Overall the additive product performs slightly worse in terms of environmental impacts1". These 
are two very similar products. The only difference is in the additive package, but the additives 
themselves are refined mineral oils and tallow oil and they do not have any risk phrases associated 
with them. They are unclassified, which means they have been tested and not classed as damaging 
to the environment or society if released. The additive package causes only slight changes to the 
health, safety and environmental impacts. Due to the small difference between the products, many 
of the indicators are irrelevant or are ranked the same. The analysis is therefore relying on a few 
small differences that become amplified in the decision table where there are only a few relevant 
indicators for certain life cycle stages. Overall, from the sustainability assessment it would appear
14 Additives are the chemicals added to a product to make it operate m ore efficiendy. They have a range o f  functions including 
modifying the viscosity o f  the base oil so it changes less with temperature fluctuations. They can reduce congealing when the 
lubricant is cooled and can help reduce foaming under churning or agitation that reduces the effectiveness o f  the lubricant.
15 See the summary of the sustainability assessment in Chapter Six or the detailed overview in Volume II for more details.
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that the two products have a similar level of sustainability. However, the additive-based product 
provides greater technical excellence.
Selection of the three variables of the weighting triangle
The three points of the triangle are changed again to fit die three most important indicators selected 
by the product manager. They are chosen as the environmental, social and economic indicators that 
are most influential for the final decision on product selection. For the industrial lubricants, CO, 
emissions (environment), likelihood of employee injury (social) and profit from the product 
(economic) were selected. The figures for these indicators are shown in Table 7.7.
Table 7.7: Scores for the most important indicators of industrial lubricants
Indicator Non-additive product Additive product
CO, emissions 3 3
Likelihood of employee injury 2 3
Profit from the product 3 3
Calculating the decision support tool
Equation [1] referred to the equation for calculating an eco-index. In this example D E will refer to 
the environmental variable of CO, emissions. For this example both products score 3 for now. D s 
refers to the social impact of likelihood of employee injury the additive product scores as 3. The 
non-additive product scored 2 for this indicator. D M refers to the economic indicator that is profit 
from the product. The additive product scored 4 for this indicator with the non-additive receiving a 
score of 3. The line of indifference can now be calculated where the eco-index is the same for both 
products.
=> WE x 3 + Ws x 2 + WM x 4 = WE x 3 + Ws x 3 + WM x 3 [5]
5 5 5 5 5 5
=> =>  3We + 2WS + 4Wm = 3We + 3WS + 3WM [6]
= >  WM - Ws -  0 [7]
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From this calculation it is possible to deduce that when WH is equal to 0 then W M and Ws will equal 
50 (any point must add up to 100). Then if WM equals 0, so will Ws with W,.: being equal to 100. 
The weighting triangle is shown in Figure 7.5.
Figure 7.5: The weighting triangle for industrial lubricants
Industrial lubricant
Left hand side = non-additive; Right 
hand side = additive
L ik e l ih o o d  o f  e m p l o y e e  in ju r y
The line of indifference crosses the axis where C 0 2 emissions (the environmental indicator) are at 
100% and the likelihood of employee injury (social) and profit (economic) are both at 0%. Its 
second crossing point is where the likelihood of employee injury and profit from the product are at 
50% with CO, emissions at 0%. The left-hand side of the triangle shows where a decision would 
find the product without additives preferable. This is where the environmental emissions are 
important along with good social impact. The decision table from completing the sustainability 
assessment showed very little difference between the environmental and social indicators. 
However, because only one indicator has been used from each category this has revealed a more 
distinct difference between the two products. The right-hand side shows where the product with 
additives is preferable with economic impact being important and the likelihood of employee injury 
being less of a concern. As an illustration, it could be expected that the non-additive would be sold 
in countries such as Sweden whilst the additive product would be more suited to the US market. 
The weighting triangle for the aggregated indicators is included in Figure 7.6.
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Figure 7.6: The weigh ting triangle for the aggregated results of industrial lubricants
Industrial lubricant
Non-additive is preferable on all issues
1 0 0 % 3  p?A  &
Society
The weighting triangle on the aggregated issues again shows a clear preference for one product over 
the other. The complexity of the decision-making process, as before, has been lost and helps to 
demonstrate why it is so important to engage with the product and technology managers and 
understand what issues they are focusing upon.
7.2.33 Remaining weighting triangles
Triangle diagrams were also calculated for the remaining product assessments from the Swedish 
case study, outlined in Section 6.5 and detailed in Chapter Five, Volume II. The diagrams are 
shown in Figures 7.7 to 7.13. In each case the environmental, social and economic indicators have 
been summed to give the aggregated perspective. The triangle showing the most popular indicator 
for each category is also presented. Again, the product managers determined the popularity of the 
indicators. The triangle graphs show which products are preferable under different circumstances.
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Figure 7.7: The weighting triangles for hydraulic fluid
P ro d u c t 1: M ineral oil hydraulic fluid (red) 
P ro d u c t 2: E nv ironm en ta llv -accep tab le  
(blue)
Likelihood of employee injury
When the aggregated score for indicators are considered the environmentally-acceptable is clearly 
the preferred product. However, when the most popular indicators are calculated the triangle 
shows the mineral-oil product is mostly preferable. The mineral oil should be used where price of 
the product is important (above 20%) and the likelihood of employee injury is important (up to 
90%). The environmentally-acceptable product is preferable where the likelihood of employee 
injury is a significant consideration (above 90%) and when price of the product is a minor concern. 
In other words, if money were no object then the environmentally-acceptable hydraulic fluid would 
be ideal.
Figure 7.8: The weighting triangles for metalworkingfluid
P ro d u c t 1: Sitala B 402 (red) 
P ro d u c t 2: Sitala D 201 .03  (blue)
Society
P ro d u c t 1: Sitala B 402 (red) 
P ro d u c t 2: Sitala D 20 1 .0 3  (blue)
Product benefit: convenience
The aggregated triangle shows a clear preference for Sitala B402, which is the product that does not 
contain boron. Where the most popular indicators have been selected it shows that Sitala D201.03
Society
P ro d u c t 1: M ineral oil hydraulic fluid (red) 
P ro d u c t 2: E nv iro n m en ta lly -accep tab le
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is preferable where price of the product (above 50%) and product benefits are important. Sitala 
B402 is preferred where price of the product is less of an issue but the impact on water supplies is a 
key concern.
Figure 7.9: The weighting triangles for steam cylinder oil
P ro d u c t 1: V itrea 460 (red) 
P ro d u c t 2: V alvata J4 6 0  (blue)
Society
P ro d u c t 1: V itrea 460 (red) 
P ro d u c t 2: V alvata J 460 (blue)
Likelihood of employee injury
Valvata is the product containing additives and Vitrea has none. The aggregated indicators show 
that the product without additives is preferable in all circumstances. When the preferred indicators are 
used, the product emerges as preferable where profit from the product is important and the likelihood of 
employee injury is not a key issue. Please note, this perspective is preferential from interpretation by the 
weighting triangles but this controversial decision would ultimately be with the business as to whether they 
accept this trade-off. By comparison, where C02 emissions and likelihood of employee injury are important, 
then the product with additives is superior.
Figure 7.10: The weighting triangle for high speed rolling gears
P ro d u c t 1: V itrea 9 (red) 
P ro d u c t 2: M orlina 5 (blue)
Society
P ro d u c t 1: V itrea 9 (red) 
P ro d u c t 2: M orlina  5 (blue)
'0>o ■£. ^ ^  ^ O’. ^  °Q_
P roduc t benefit: c o n v e n ie n c e
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In both triangles Vitrea is the preferred product. This is the product that contains no additives and 
has now been used to replace Morlina in all possible applications. The assessment has been used to 
demonstrate that because Morlina has high toxicity, considerable transport requirements and an 
expensive additives package, it should no longer be sold by the Shell Group.
Figure 7.11: The weighting triangles for open gear grease
Product 1: Malleus GL (red) 
Product 2: Kuggfett (blue)
Kuggfett uses an older formulation that includes bitumen and clay and remains stiff at room 
temperature so it will stay in one place. It is also available in smaller pack sizes. The aggregated 
indicators show Kuggfett is suitable where environmental impact is important (above 90%) and 
economic concerns are low (below 40%). Where economic concerns are important the preferable 
product is Malleus. When the preferred indicators are calculated the triangle shows a greater 
preference for Kuggfett. Again, where economic concerns are a priority then Malleus is dominant.
Figure 7.12: The weighting triangles for biodegradable 2-strok.e
Product 1: Malleus GL (red) 
Product 2: Kuggfett (blue)
M eets legislative requirem ents
Society
Product 1: Shell 2T 2-stroke (red) 
Product 2: Naudlus biodegradable
Product 1: Shell 2T 2-stroke (red) 
Product 2: Nautilus biodegradable (blue)
M eets legislative requirem ents
Nautilus biodegradable is the preferred product when the aggregated indicators are considered. 
However, the triangle displaying the individual, preferred indicators shows that price of the product
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makes the Shell 2-stroke preferable. It is the cheaper fuel but there are issues with its constant 
release during use (it is used as an outboard motor oil) that affect its legislative compliance in certain 
countries and mean it has poor environmental performance.
Figure 7.13: The weighting triangles for heating oil
Product 1: Industrial gas oil (red) 
Product 2: Eldningsolja (blue)
M e e ts  leg is la tive  r e q u ire m e n ts
Eldningsolja is a domestic heating fuel with industrial gas oil being its closest equivalent in the Shell 
portfolio. Eldningsolja has been specially formulated to meet the Swedish market for this type of 
fuel with reduced sulphur content. It is preferable when considering the aggregated environmental, 
social and economic indicators. When the preferred indicators are calculated, the industrial gas oil 
proves more popular in circumstances where price is the major factor, with less consideration of 
meeting legislative requirements. Therefore, Shell has been advised to promote the use of 
Eldningsolja on a wider scale.
Figure 7.14: The weighting triangle for diesel fuel
Product 1: City Diesel (red) 
Product 2: Biodiesel (blue)
M e e ts  le g is la tiv e  r e q u ir e m e n ts
S o c ie ty
Product 1: Industrial gas oil (red) 
Product 2: Eldningsolja (blue)
Product 1: CityDiesel (red) 
Product 2: Biodiesel (blue)
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Biodiesels use a level o f renewable material in their base oil, which is considered to lead to 
significant C 0 2 reductions. It is the preferable product in both triangles in terms o f environmental 
and C 0 2 emissions. The aggregated indicators also show it is dominant in terms o f the 
environment but does not suit where society concerns are high. Society concerns refer to the need 
for extensive planting o f monocultures and poor public perception of genetically modified crops. 
When preferred indicators are calculated they show that conventional diesel is suitable where social 
concerns are high with low consideration o f environmental concerns.
7.2.4 Discussion
The weighting triangles have provided a graphical representation to the results o f the sustainability 
assessment tool that was explained in Section 7.1. The sustainability assessment allowed 
information on environmental, social and economic indicators to be collected to allow all three to 
be included in a decision-making process. The assessment has been applied to pairs o f products 
with similar use. For each assessment the product manager must reach a decision on the favoured 
product based on the information provided by the indicators.
The sustainability assessment involves collection and presentation of information. It is not possible 
to group the environmental, social and economic impacts to give one metric because they are 
measuring different qualitative and quantitative issues. Aggregating them places, for example, price 
of product and number of employees injured within the same measure, which are two very different 
issues and could be seen as trying to place a price on employee injury. They must be treated as 
distinct groups to allow quantities and qualities to be reflected accurately in the assessment. This 
means a significant amount of data must be considered in the decision-making process. A decision 
must be made that balances the environmental, social and economic impacts, but exactly how this is 
achieved is not always explicit. There are occasions where economic performance o f both products 
is poor and the social and environmental impacts are at a similar level. The question must then be 
asked as to whether a product manager can or would make a distinction between the two; in other 
words, how the data is interpreted to reach a decision. The weighting triangle is used to display the 
information to show how a distinction, and ultimately a decision, is made.
A decision o f this nature is likely to be based on the values of the decision-maker. When no 
distinction is immediately apparent, decision-makers will pick the individual indicators within the
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environmental, social and economic categories that hold the most meaning, and therefore influence 
over their decision. In this way, their values and preferences will have a direct impact on the 
resulting judgements.
The product managers were asked what their preferred indicators were and these were used for the 
first weighting triangles. They show how the data on environmental, social and economic indicators 
would influence the decision that was made by highlighting the trade-offs that are made between the 
three categories. Teleological-based decisions move towards SD by trading the positive or negative 
impacts o f one category against another. *
For the purposes o f this research weighting triangles were also given on the aggregated 
environmental, social and economic indicators. The requirement to have one figure for each 
category meant data had to be summed and averaged over the whole product life cycle. The 
resulting weighting triangles have lost some of the complexity of the decision-making process. Only 
in the open gear grease and diesel fuel examples does the aggregated triangle show there could be 
some variation in the final decision. All others show one product as being favourable in every 
category. The weighting triangles for preferred indicators show more variation on the favourable 
product based on the values of the decision-maker. The aggregated weighting triangles show how 
important it is not to take aggregation to the extreme. The information presented in the final 
decision table o f the sustainability assessment will rarely provide a definitive answer. The values and 
beliefs of the decision-maker will play an important role, which is why the weighting triangles o f 
preferred indicators are so useful.
The use o f preferred indicators still incorporates some aggregation, which is an important
consideration for the resulting weighting triangles. An average over the life cycle had to be taken to
give a single figure for the calculations. The final decision tables for the assessments on the Swedish
portfolio are given in the previous chapter, Section 6.5. The food grade lubricant example uses a
traditional, dripped or painted, method of application for one product compared to an aerosol. The
final decision table suggests that the aerosol is less favourable due to the number o f negative
sustainability scores. In particular, the aerosol has poor economic performance at the packaging
stage due to increased labour and material costs. The aggregated weighting triangle supports this
with the traditional method being favourable for every category. In contrast, the focus on preferred
indicators has shown situations where the aerosol would be preferable particularly where high profit
is important. The selection o f only three indicators has meant a lot of information has been lost. It
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does help identify how decision-makers can allow certain products to continue to be marketed 
despite evidence to the contrary. It would be interesting to develop triangles based on different 
stakeholder perspectives to show how different values and beliefs would be reflected in the 
interpretation o f information.
The food grade lubricant example shows the dangers o f using the weighting triangle in isolation to 
reach a decision. They are a tool to interpret why a decision was made and how robust it is, rather 
than a way of interpreting the information presented by the sustainability assessment.
The weighting triangle can also be used to support a decision based on the information provided by 
the sustainability assessment. The high speed rolling gears example had shown that Vitrea was the 
favourable product in the sustainability assessment. This decision was supported by the weighting 
triangles showing that Morlina no longer had a place in the marketplace. This work was used as 
evidence to phase out this ‘unsustainable’ product.
The preferred indicators selected by the product managers were often similar. C 0 2 emissions for 
environmental, meeting legislative requirements for social and price o f the product for the economy 
were considered the most important. These would need revisiting over time because it is likely they 
would change as the product managers’ beliefs and values altered.
It is interesting that the economic issue is often the major deciding factor for the product managers. 
The line o f indifference crossing the economic side in the food grade lubricants, hydraulic fluid, 
metalworking fluid, open gear grease, biodegradable 2-stroke and heating oil examples demonstrates 
this. Economic issues are the area where changes can have the greatest impact on which products 
are preferable. For the Shell Group it reinforces the fact that the ‘ideal’ sustainable product must 
offer a low cost solution but maintain a good environmental and social performance. N ot 
surprisingly, this has been the underlying view of the organisation for a considerable amount of 
time. This, though, is the first time it has been measured and clearly demonstrated.
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7 . 3  C o n c l u s i o n
The economic impact o f a product is key to its sustainability; the tool has demonstrated that people 
are not willing to pay more for environmental and social benefits. This is an important point made 
clear by this research that must be factored into the Shell Group’s decisions over its current and 
future product portfolio. This research has demonstrated that it is possible to assess petroleum 
products in terms of sustainability. By assessing quantitative and qualitative issues associated 
with certain product types meaningful trends can be identified. Furthermore, it has also reflected 
the values that influence the decision-making process
The sustainability assessment tool highlights that it is possible for companies to begin thinking of 
their products from quantitative and qualitative perspectives and provides a meaningful measure of 
SD. The tool has two levels: a quick decision-making visual aid to suit the fast pace required by 
today’s managers and the more detailed level to allow for more consideration if necessary. The use 
of effective indicators is central to the tool - providing flexibility and easing the process of 
monitoring o f whether an earlier decision still applies. Fundamental to indicator development is an 
understanding o f the trade-offs in satisfying conflicting objectives between business and society. 
The indicators are not ‘set in stone’ and the intention is that they will evolve or change to reflect 
different societal and product requirements. Firms are under increasing pressure to evaluate the 
environmental, social and economic impacts o f their operations and have limited resources to do so. 
The weighting triangle is used to group the information to show how a distinction, and ultimately a 
decision, is made between environmental, social and economic categories.
The weighting triangles have provided a useful representation o f the issues that affect a product 
manager’s decision over preferable products. They assist in highlighting the factors that influence a 
product manager’s decision. Typically, they provide a representation o f which product would be 
preferable in certain circumstances. Generalisations have been made in the text regarding which 
would be preferable in Scandinavian and US countries to help illustrate this point. It is a tool 
reflecting people’s values by highlighting what aspects they consider when reaching a decision. 
However, it merely provides an insight for a particular individual at a particular point o f time and 
does not provide a conclusive answer. It is particularly useful where the sustainability assessment 
tool does not give a conclusive answer to which product was preferable to the decision-maker.
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For the engineer, creating sustainable systems involves making decisions based on multiple 
" dimensions: technology, ecology, economics and socio-cultural, including ethics and using tools and 
applications to implement those decisions.
This project has resulted in a sustainability tool designed to reflect those dimensions through careful 
selection and use o f sustainable development (SD) indicators. It has been developed to measure 
petroleum products but simple adjustment could make it useful to a variety o f applications. 
Businesses need the ability to assess the wider implications o f decisions. It is a decision-making tool 
that allows the decision-makers to be flexible and able to modify their approaches according to 
changes in the environment, society and economy. This is important because actions that 
contribute to sustainability today, whether in perception or reality, may be deemed detrimental 
tomorrow if the context has changed.
What must be done to deliver SD has been investigated. It is an elusive goal that is easily distracted 
to pursuing only one objective, such as economic growth, because they are somewhat easier to 
understand and measure. A good quality o f life requires a careful balancing o f environmental, social 
and economic objectives.
Indicators o f SD provide the ideal method of measurement through the communication o f 
qualitative and quantitative measures. There are many difficulties with identification and 
development but when they are developed with such limitations in mind and following a good 
methodology and framework, they can become a useful measure. This project has gone beyond this 
point to show how they can be incorporated within a useful tool for internal and external 
communication. A decision support representation has also been adapted to increase the 
transparency of the decisions that are made.
The challenge has been to incorporate sustainable thinking into decisions. This must involve life 
cycle thinking and look beyond environmental issues to incorporate social and economic effects. 
This has resulted in a number o f key points to be revealed through the project, which are 
summarised in the following sections.
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8 .1  D e f i n e  S D a n d  s u s t a i n a b i l i t y  iv i t h c l e a r  b o u n d a r i e s
Sustainable development (SD) refers to the fact that the petroleum industry must ensure the 
use and demise of oil reserves does not negatively affect people’s quality of life, now or in 
the future. Sustainability requires all three aspects of SD - and internal manifestations - to 
be achieved and sustained simultaneously.
The terms must be defined within certain boundaries to provide a useful framework; otherwise 
progress can occur on the wrong issues and timeframe. Without an idea of our ultimate goal, no 
meaningful measures can be produced. Measurement is important to demonstrate that progress is 
occurring and ensure the most responsible decisions are made in terms of the environment, society 
and economy. Clarification of the meaning behind SD and sustainability allows effective tools, 
strategies and policies to flourish.
SD and sustainability are difficult concepts for a number o f reasons. They tend to be used 
interchangeably when in fact they mean different things. Popular definitions of SD hint at ‘meeting 
the needs’ (Brundtland Commission). However, what exactly is meant by such terms means the 
definition remains abstract and difficult to operationalise. This makes it difficult for business to deal 
with. There are so many uncertainties, complex interactions and levels o f interpretation with 
conflicting views on the best way forward. Interpretation tends to be an egocentric pursuit with 
each member of society having his or her own set of values, beliefs and morals that will influence 
his or her interpretation.
SD and sustainability have been defined in terms of the petroleum industry. The SD definition 
reflects the two common themes that should be observed in any interpretation. Firstly, it 
communicates a balance between environmental, social and economic objectives. Secondly, it 
considers inter- and intragenerational equity. The definition given reads almost like a code of 
practice that the petroleum industry should aspire to. It provided a useful frame to thinking how a 
company based on an unsustainable resource could progress. This requires a major overhaul o f how 
individuals, companies and organisations approach an issue that cannot be achieved solely by small 
step changes. A paradigm shift is needed of how individuals, companies and organisations 
approach the issue of the use of natural resources and treatment of social perceptions and
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concerns. Sustainability is left as a more elusive concept so it can change over time to reflect 
people’s changing values and worldviews.
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8 . 2  T h e  p e t r o l e u m  i n d u s t r y  c an  m o v e  t o w a r d s  s u s t a i n a b i l i t y
A project focusing on decision-making processes associated with sustainable development (SD) may 
seem difficult to undertake when considering the context o f the industry. The nature o f the 
business means it is swallowing up non-renewable resources for today’s use at the expense of future 
generations. However, work on SD and consideration of its place within industry has shown that a 
company that exploits resources can still move towards sustainability. It can be achieved in two 
ways. Firstly, maximum benefit must be gained from the resources used today. Secondly, solutions 
must be developed so tomorrow’s generation can enjoy similar benefits.
Industrial society currendy relies on products produced by the petroleum industry. Environmental 
concerns are traded against the social and economic — a teleological perspective is taken. In terms 
of SD, teleological theories allow a trade-off between different dimensions of SD, as long as SD 
overall is achieved. In contrast, deontological proposes that environmental, social and economic 
dimensions o f SD are distinct and cannot be traded off against each other. The difference in 
thinking is clear when industry and government perspectives are considered, using corporate social 
responsibility as an example. Stephen Timms, the Minister for Corporate Social Responsibility, has 
been quoted as saying:
“Corporate social responsibility is much more than ju st about how businesses should get involved 
with their community. It is about breaking down the misconception that social, environmental and 
economic goals are inevitably in conflict. Business and society are inextricably linked, and the actions 
of one will always affect the other. CTR is about exploring how the different goals can ivork together
and support each other. ”
This statement adopts the deontological perspective in that a decision about SD must allow for 
environmental, social and economic goals to support and balance each other. Luc Vandevelde, the 
chairman of Marks and Spencer, has been quoted as saying:
‘In every part of our business, we have an end result in mind andplan our strategy to achieve it. So, 
thinking about corporate social responsibility, how do we therefore conduct ourselves in the social arena
to make a real difference in the world?”
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This assumes the teleological perspective; working towards an end-point without necessarily 
concerning ourselves with balancing environmental, social and economic goals, so long as the 
endpoint is achieved.
These different perspectives not only demonstrate how it is possible to justify the existence o f a 
seemingly unsustainable business. They also show how government and industry can approach 
sustainability from fundamentally different perspectives. That in itself may explain why the two 
initiatives have not yet become aligned. It is also why the two are considered separately within this 
project. Just as it is important to investigate the business o f sustainability from these moral 
perspectives, it is also important to consider the sustainability o f business. Only by tackling this 
subject, as investigated in Chapter One, can an industry understand the paradigm shift that is 
needed for it to progress in terms o f SD.
Companies need to move beyond thinking SD is an ‘extension to environmental management’. A 
number of pressures for change are underway: competition, shareholders, employees, internal 
regulation, external regulation, consumers and community. All pressures have a degree of 
environmental, social and economic concern. The benefits of change are identified as:
Option creation: Building an organisation that innovates and leams rather than one that
remains overly attached to certain materials, products or services.
Cost leverage: Improving the ability o f a business to increase its profits by working
towards sustainability.
Stakeholder preference: Integrating sustainable values in products and services to reinforce brand
appeal and generate customer loyalty.
Risk reduction: Reducing the risk of a company that may produce a product that is
hazardous to health or the environment.
Option creation is the most difficult to understand and apply to business because it does not have 
clear boundaries. Everything from working on corporate strategies to developing more sustainable 
products could apply. In business terms stakeholder preference is the most difficult to deal with 
because it involves recognising and measuring social, qualitative aspects. It is difficult to recognise 
when companies have achieved these benefits because they often involve aspects, such as people’s 
perceptions and values that are difficult to measure.
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The operational levers to achieving sustainability can be summarised into three types of business 
operation:
Management: implementing SD practices must have strong management commitment.
Business processes: monitoring and targets are required to ensure regulatory compliance and
help drive the business. In addition, education and awareness raising 
amongst the workforce can provide a key to successful implementation 
o f SD initiatives.
Tools: including life cycle management, risk assessment and eco-design.
Companies are currendy emphasising business processes. There is evidence of management 
commitment providing a driving force to implementation o f SD. However, little attention has been 
given to developing and implementing the tools that are needed to ensure the success o f SD. 
Action is needed to reinforce the commitments because at present it appears as little more than a 
public relations’ exercise.
Few companies have made the change from saying to doing; the efforts to communicate 
SD performance appear to be public relations’ campaigns with little substance.
There is a lack of awareness regarding SD. Management make a strong commitment but it is not 
transferred to the lower levels o f the organisation. The EngD project is focused on finding suitable 
and effective indicators of sustainable development that can measure progress on sustainability at 
the lower, local and operational levels of an organisation and progress beyond an emphasis on 
management commitment.
311
Chapter eight
8.3 Indicators of sustainable development (SD) are needed to measure progress towards sustainability
8 .3  I n d i c a t o r s  o f  s u s t a i n a b l e  d e v e l o p m e n t  ( S D ) a r e  n e e d e d  to 
m e a s u r e  p r o g r e s s  t o w a r d s  s u s t a i n a b i l i t y
When SD indicators are developed, assessed and monitored they will simplify for the decision­
maker the complex interlinkages between environmental, social and economic actions. 
Consequently, they influence the outcome of the decision to ensure the whole system continues to 
evolve towards a more sustainable state.
The process of identifying and developing indicators can often be more important than their 
measurement. Understanding how an industry operates and what it must work towards is an 
important part o f learning to change to move towards sustainability. We may not have a definite 
answer to what a sustainable business is, but there are measures available that can help us to assess 
whether we are moving in the right direction. Environmental, social and economic concerns must 
be measured. The Rio and Johannesburg Summits reinforced the fact that indicators are the ideal 
measure and their use is encouraged.
Indicators provide concentrated information, which otherwise would require a significant amount 
of data. They do not provide a step-by-step guide; they cannot tell us everything. However, they 
can show the general path that should be taken to make better decisions, which are those that 
incorporate environmental, social and economic concerns.
Many industries — such as the petroleum industry — currently focus on lagging, quantitative 
indicators. They are missing the leading indicators that help explore what the future holds. 
Indicators are needed to look towards moving the industries to deontological perspectives. This is 
not just a question of quantities with indicators looking at how many cars will need fuelling in the 
future. There must also be consideration of quality. For example, how will people feel about using 
petroleum products in the future?
Indicators are strongly dependent on the type o f system they monitor. Therefore, any industry must 
begin by understanding what SD and sustainability mean. Indicators can then be based on these 
statements to ensure progress continues in the right direction. They must be developed at the local 
level o f individual products and processes, not just the corporate centre. There is a danger of 
missing key information when indicators are solely developed at the corporate centre. This could 
have serious repercussions on the business. Measurement at that level also means roles and
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responsibilities are not clear, which makes it difficult to implement effective change. The aim 
should be to build trust with stakeholders. Therefore, the indicators must be understood and reflect 
the values of a wide range of people whilst providing insight to increase the transparency of 
business operations. The methodology, frameworks, indicators and tool developed as part o f this 
work successfully satisfy this demand.
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8 . 4  T h e  i n f  I u e n c e o f  v a l u e s  on i n d i c a t o r s  m u s t  n o t  be
u n d e r e s t i m a t e d
Values influence our understanding o f SD and sustainability and acceptance o f businesses, their 
processes and products. Values affect judgement on issues that are important now and in the 
future. This is why definition of SD, sustainability and indicators must be seen as flexible. They will 
need to change in response to geographical locations, culture and time. Ideally, a method of 
measuring people’s values should be included within an indicator set.
This places a strong emphasis on social assessment. A number o f businesses have preferred to 
focus on environmental and economic issues - those that are easily measured. Social impacts 
require qualitative analysis and recognition o f difficult philosophical aspects, such as needs, 
perceptions and worldviews.
It is easy to find numbers that tell us about the magnitude o f something: number o f inhabitants of a 
city, vehicle miles travelled. What is much harder to develop are numbers that tell us about quality. 
For example, many businesses focus on their charitable donations as evidence of their commitment 
to community development. It would be more interesting to know what that money was used for 
and whether it had any effect on perception o f the business by the surrounding community.
The indicators developed as part o f this project do cover the full range o f environmental, social and 
economic issues. A mix of quantitative and qualitative data is used for interpretation to ensure the 
values o f society are effectively explored. This inclusion of social issues helps to move the industry 
towards the deontological perspective where all impacts are effectively included in decisions.
This project has also dealt with an additional issue when considering the influence o f values on 
indicators. They are heavily influenced by the values of any developer, analyser and interpreter. All 
indicators are burdened with values or carry implicit messages that mean they are not neutral. 
Therefore, a method of assessing an indicator’s characteristics was developed.
314
Chapter eight
8.5 Indicators have key characteristics
8 . 5  I n d i c a t o r s  h a v e  k e j  c h a r a c t e r i s t i c s
The starting point - in relation to SD indicators for practical implementation — is to establish 
qualities that are most useful within an indicator set. The indicators must display certain 
characteristics to avoid the danger o f being deemed irrelevant.
Tables 3.1 and 3.2 detailed the list o f characteristics that have been compiled from research 
associated with this EngD project. An indicator evaluation matrix was developed to allow an 
indicator to be graded in terms o f its suitability to the characteristics. It demonstrated that some are 
mandatory for indicator sets, such as communicative, economical, relevant and reliable. Ideally 
indicators should possess at least these four characteristics. Other characteristics, such as physical, 
hierarchical and supplementary, allow for a more flexible response. A complete indicator set should 
comply with an average o f 10 characteristics.
The use of the matrix counteracts difficulties that may arise due to subjectivity. The matrix is 
designed for use by anyone dealing with indicator development and assessment. Each indicator 
should be evaluated against the characteristics in the matrix to ensure they are appropriate. A re- 
evaluation o f the indicators must occur periodically; a minimum of every five years is advised.
Tables are used to explain the use of each indicator developed within this project, including type, 
timescale, definition, data sources and interpretation. The indicators are also assessed against the 
evaluation matrix. This shows the indicators are appropriate for use and allows people to 
investigate and assess the thinking behind selection o f each indicator.
Recognition that indicators have key characteristics is an important step to accepting that it is 
possible to evaluate them. It moves towards a level o f standardisation that is lacking in a number o f 
indicator sets developed to date. This problem can also be eased by selection o f a suitable 
methodology and framework for the indicators.
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8 . 6  I n d i c a t o r s  r e q u i r e  a s u i t a b l e  m e t h o d o l o g y  a n d  f r a m e w o r k
Indicators exist at a variety o f levels from local to international and by a range o f organisations and 
governments. There is lithe standardisation between the sets with a range o f methodologies used. 
This project has worked to rectify this problem by developing a suitable methodology for their 
development and framework to help group the indicators so they can be easily communicated and 
interpreted.
The methodology is the series o f steps that must be taken to achieve suitable SD indicators. The 
one developed has 11 steps that are split into three major stages o f planning, developing and 
communicating. It also includes a step for review because indicators are not static. The issue of 
stakeholder engagement could develop a more prominent role in the methodology. The use of 
engagement should ideally be used but there are often complications due to time, resources and 
confidentiality constraints. Adopting a methodology ensures similar procedures are used despite the 
type of project. By using a similar procedure each time it means that even though the indicators will 
change, there is a degree o f similarity between them to enable comparisons to be made.
To organise the indicators relevant to SD requires a conceptual framework. This is a set of 
interrelated concepts, principles and ideas that help to organise and direct thinking about a particular 
issue or topic. The framework developed allows for selection of a concept to interpret SD and 
sustainability and what it means to a particular process or product. The criteria are the major issues 
that contribute to achieving the concept. The indicators measure how the process or product is 
performing in terms o f the criteria.
It is common to communicate indicators through external reports. However, they lack specific 
information in any great depth on individual products and processes. The lack of substance behind 
these reports links back to the conclusion -  introduced in Section 8.2 -  that there is a danger that 
communicating SD will be little more than a public relations’ campaign.
Indicators are needed at the operational level. This will not only feed substantial data through to the
corporate level but also ensure impacts are not ‘lost’ through sole focus on amalgamated impacts.
Measuring at the operational level allows consideration of local impacts rather than a focus on
global issues. It is a policy that has already been effectively adopted by Rio Tinto. This project has
also made significant progress in working towards this goal for the Shell Group.
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The development and use o f a methodology and framework o f indicators at the operational level is 
a significant contribution to knowledge. In particular it has helped educate and guide more 
responsible decisions over Shell’s products. This has been achieved by development o f an effective 
means o f communicating indicators that incorporate the environmental, social and economic issues.
It is important to group process indicators using the Shell Group principles, that are linked to the 
SDMF, because they will provide a direct link to corporate interpretation and communication. 
Applying a methodology as explained in Section 4.2 provided a process that could be followed to 
ensure similar procedures are used despite the type o f project. Similar procedures can ensure that 
even though the indicators themselves will change, there is a degree of similarity between them that 
can be used to make comparisons.
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8 . 7  I n d i c a t o r s  r e l y  on a s u i t a b l e  m e t h o d  o f  c o m m u n i c a t i o n
The indicators developed in this project fall into two categories of process and product. In both 
cases the work revealed that one set would not apply to all circumstances. Both sets will vary based 
on geography, culture, time and use as revealed by the case studies. Therefore, this project has 
served as a starting point for building a portfolio o f indicators. These will be periodically revisited 
to check they still apply. The product indicators will also be made more specific to certain product 
types as experience with the indicators increases.
The process indicators are to be used externally with careful selection o f issues and language to 
ensure they are relevant to the maximum number of stakeholders. The product indicators are to be 
used internally and externally with a level o f detail provided. The process indicators are 
predominantly lagging with a reliance on quantitative data. They feed directly into corporate 
initiatives. The initial Sakhalin case study revealed that processes were already well established for 
developing indicators at the process level. The only difficulty was that continued reporting was 
needed. Therefore, attention turned to the product indicators that had not previously been 
measured by the Shell Group. As mentioned, research showed measurement at this detailed, 
operational level was rare and demonstrating how it could be done effectively would be valuable to 
a number of businesses.
The product indicators would not simply be used as a means of communication. Their role was to 
inform and aid decision-making. A list o f indicator tables and figures is not necessarily o f use; it is 
preferable to see the bigger picture. Therefore, a method of interpreting them in terms of 
environmental, social and economic impact is needed. This is referred to as the sustainability 
assessment tool.
The tool uses a streamlined life cycle assessment (LCA) approach with the addition o f social and 
economic concerns. It has been designed in a simple format to suit the decision-making style o f 
today’s businesses. However, it does involve a certain amount o f aggregation because the indicators 
are listed in terms o f the environment, society and economy. Therefore, it is important that the 
more detailed levels o f information are still available if any measurements need to be clarified or 
explored further. Development of the tool and testing has involved closely working with those who 
will be responsible for using the tool in the future — the product and technology managers — to
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ensure they are comfortable and happy with its format, style and use. The tool is designed to 
provide enough information for good internal decisions — incorporating environmental, social and 
economic issues — plus a good level of understanding which can be used as an external 
communication aid without the need for lengthy stakeholder engagement processes.
The indicators are grouped according to environmental, social and economic criteria. Two similar 
products are assessed by comparing their relative impacts for each indicator. A ranking for each 
product is given, for each indicator at every relevant life cycle stage. A simple calculation is 
performed that assesses each product in terms of what percentage it has scored in comparison to 
the maximum sustainability score for each indicator and stage. The two products can be compared 
to provide evidence based on environmental, social and economic issues as to which product is 
preferable.
The drawback is that the methodology involves a value judgement that links the impacts o f two 
products and heavily influences the outcome of the comparison. The aggregation of data into 
environmental, social and economic categories also causes difficulties because the number of 
indicators in each criterion is not the same. Environmental indicators are the greatest in number. 
Therefore, any improvements in environmental performance will not cause as dramatic a change in 
the sustainability score as for the social and economic criteria. However, the tool does allow for a 
mix of global, local, qualitative, quantitative, environmental, social and economic data to be 
assessed. A wide range of data is looked at but the use of indicator ranking and a streamlined 
approach to LCA ensures minimum time and resources are used. It is difficult to escape the 
dangers o f aggregation and still meet the time and resource constraint, but that would be an 
interesting extension to this project.
Seeking input from experts and using quantitative data wherever possible reduces the level of 
subjective judgement. The influence o f stakeholders on this assessment should not be under­
estimated. N ot all of the indicators are o f equal importance to stakeholders. For instance, 
customers are most interested in cost, performance and convenience; the company is most 
interested in profit and the public would focus on the effects on society’s health. The final decision 
table is designed to present information in a format that will allow decision-makers to make a quick, 
initial judgement. Time is often limited and people making decisions need to have simple 
interpretation that allows for more detailed investigation if necessary.
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The use of effective SD indicators is central to the tool — providing flexibility and easing the process 
of monitoring whether an earlier decision still applies. Fundamental to indicator development is an 
understanding o f the trade-offs in satisfying conflicting objectives between business and society. 
Firms are under increasing pressure to evaluate the environmental, social and economic impacts of 
their operations but have limited resources to do so. The sustainability assessment tool is a useful 
and flexible way for firms to meet their obligation to pursue sustainable business practices.
The tool has been applied to a number o f products in the Shell portfolio as outlined in the case 
studies. Its use has highlighted a number o f products that could be replaced to ensure the business 
continues to grow in responsibility for the current and future generations. However, the decision 
over which product is preferable is not always straightforward. A judgement must be based on the 
information presented that could show a product with good social impact and poor environmental 
performance. Should this replace a product with poor social performance and good environmental 
impact? An additional tool has been tailored from the original weighting triangle proposed by 
Hofstetter et al (2000). Each side of the triangle has been changed to show the environmental, 
social and economic impact o f each product as an aggregated score or using the preferred indicator 
selected by product and technology managers. It shows which product is preferable under different 
circumstances. For example, certain Scandinavian countries will allow higher prices for increased 
environmental performance. In contrast, countries such as the US would not find this acceptable. 
The triangle tool shows a graphical representation o f this and can help support why certain 
decisions are made over the products selected.
Use o f the sustainability assessment tool coupled with the weighting triangle reveals what changes 
are advisable to incorporate environmental, social and economic impacts into decisions regarding 
products. Every company needs to ensure its products continue to move towards sustainability.
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8 .8  T h e  p r o j e c t  h a s  p r o v i d e d  a n u m b e r  o f  c o n t r i b u t i o n s  to
k n o  iv l e d g e
Since the publication of Our Common Future in 1987, the pursuit of SD has become an increasingly 
important goal for industry. In response to this challenge many industrial associations and 
individual organisations have initiated programmes to facilitate the transition towards a more 
sustainable way of operating. This project has also focused on that area with attention placed on 
incorporating environmental, social and economic issues into the decision-making process.
This has been effectively achieved with development of a methodology, framework and portfolio of 
indicators. The inclusion o f social concerns in the assessment process marks a major change in 
thinking for industry. The project has achieved measurement o f quantitative and qualitative 
information to ensure the most responsible decisions are made.
The achievement is a move away from paying ‘lip service’ to providing real, measurable, 
understandable and simple indicators to help with the move towards sustainability. Therefore, 
attention was placed at the previously neglected operational level of an organisation. This has 
allowed local effects to be considered alongside the global.
The development and application o f decision-making tools have also been valuable to the business. 
The sustainability assessment tool allows for interpretation o f the indicators to make meaningful 
decisions based on environmental, social and economic data. The triangle tool supports this by 
representing the different circumstances when particular products are preferable. This project has 
provided a vital contribution and insight into industrial processes and how development and 
application o f indicators can help with the paradigm shift towards more sustainable thinking.
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